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THE RENAL REGULATION OF ACID BASE BALANCE 
WITH SPECIAL REFERENCE TO THE MECHANISM 
FOR ACIDIFYING THE URINE’ 


By Dr. ROBERT F. PITTS 
ASSOCIATE PROFESSOR. OF PHYSIOLOGY, CORNELL UNIVERSITY COLLEGE OF MEDICINE 


LARGE quantities of acid are continuously produced 
in the body by the metabolism of the various food- 
stuffs, yet in health the hydrogen ion concentration 
of the body fluids is maintained remarkably constant. 
This regulation of balance between the acidic and 
basie constituents of the body fluids is dependent 
upon both respiratory and renal homeostatic mecha- 
nisms. In a quantitative sense the rate of production 
ot carbonie acid, amounting to about 20 mols per 


1 Presented as an Abraham Flexner Lecture at Vander- 
bilt University School of Medicine on April 20, 1945, and 
as a Lecture in Medicine at the University of Utah School 
of Medicine on May 18, 1945. 


day, far exceeds the rate of production of other 
metabolie acids. But because of the volatility of its 
anhydride, carbon dioxide, carbonic acid is readily 
and rapidly eliminated by the lungs. Less than one 
one-hundredth of this quantity of phosphoric and 
sulfuric acid is produced each day, yet the excretion 
of these acids, which is effected largely by the kid- 
neys, is in some ways a greater problem than is the 
excretion of the much larger quantities of carbonic 
acid. Rarely does any disease process lead to a dis- 
turbance of acid base balance because it interferes 
with the elimination of carbon dioxide in the lungs. 
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In contrast at least two disease processes lead to dis- 
turbances of acid base balance because they interfere — 
with the adequate elimination of aeid by the kidneys. » 


Thus in severe uncontrolled diabetes the excessive 
metabolic production of beta-hydroxybutyric and 
‘acetoacetic acid so overwhelms the normal renal 
mechanisms for exeretion of acid that acidosis results. 
On the other hand in chronic diffuse glomeruloneph- 
ritis the kidneys are so damaged that their reduced 
capacity to excrete acid is inadequate to cope with the 
normal metabolic production of sulfuric and phos- 
phorie acid, and acidosis results. 

In this lecture I propose first, to review briefly the 
contribution of the renal acid excreting mechanisms 
to the regulation of acid base balance; sevond, to pre- 
sent some recent experiments? designed to elucidate 
the nature of the mechanism for acidifying the urine; 
and third, to point out how the inadequate function- 
ing of these mechanisms in diabetes and in chronic 
renal disease leads to the development of clinical 
acidosis. 

Let us first review briefly the quantitative aspects 
of the renal excretion of acid in the normal healthy 
adult. In the metabolism of 100 gm of protein and 
100 gm of fat the normal individual produces phos- 
phorie and sulfuric acid in amounts equivalent to 
1,500 ce of N/10 acid. The average diet contains 
enough available base to neutralize about half of this 
acid. The remaining half must be neutralized by base 
derived from bicarbonate of the body fluids. If this 
excess acid were excreted as neutral sodium salts, the 
body stores of available base would be rapidly de- 
pleted. Accordingly two renal mechanisms have been 
developed for the excretion of acid without the loss 
of equivalent amounts of fixed base. First, the renal 
tubules synthesize ammonia, and convert the sodium 
salts of the glomerular filtrate into ammonium salts. 
An equivalent amount of sedium is retained in the 
body. Second, the renal tubules convert the slightly 
alkaline glomerular filtrate into an acid urine, and be- 
cause the acids are excreted partly in the free form, 
base is retained in the body. 

The most acid urine which the kidney ean elaborate 
has a pH of 4.8. At this pH only insignificant 
amounts of strong acids such as sulfuric and hydro- 
chloric can exist in free form. Hence conservation 
of base in the excretion of these strong acid anions 
must be brought about by the conversion of their 
sodium salts to ammonium salts. But weak acids 
such as phosphorie, uric and beta-hydroxybutyriec ean 
exist in considerable proportion in free form in urine 
of pH 4.8. Hence conservation of base in the excre- 
tion of these weak acid anions can be brought about 
by the acidification of the urine. 


2 The data summarized in this paper are presented in 
detail in the Am. Jour. Physiol., 144: 239, 1945. 
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MECHANISMS BY WHICH ACID IS EXCRETED WITHOUT [py 
OF EQuivaLENT AMOUNTS OF FIXED BASE. SUMMARY ol 
QUANTITATIVE DaTA ON MAN 


ce N/10 


acid/day Ratio — 
Normal man: 
1. Excretion of acid combined 
with NHs 800-500 
1-2, 
2. Excretion of titratable acid 100-300 , 


Diabetic acidosis: 


1. Excretion of acid combined 38,000-—5,000 
with NHs 


2. Excretion of titratable acid . 700—1,500 


Nephritic acidosis: 


1. Excretion of acid combined 
with NHs 


2. Excretion of titratable acid 


1-2.5 


As is shown in Table 1, compounded from studiel 
of Peters and Van Slyke,* Gamble* and others, if 
normal individual excretes the equivalent of 300 . 


500 ee of N/10 acid each day in combination wit) 


ammonia and 100 to 300 ce as free titratable acii 


This titratable acid is largely phosphoric in the fom : 


of monobasic phosphate. 


The uncontrolled diabetic produces much mon} 
metabolic acid than does the normal individual. No 
only does he produce phosphoric and sulfuric acid 
but in addition he produces the ketone bodies bets) 
hydroxybutyric and acetoacetie acid in 
large amounts. Total acid production may amount tip 
the equivalent of 5,000 to 10,000 ce of N/10 acl 
Accordingly the exeretion of acid combineif 


per day. 
with ammonia and the excretion of free titratable 
acid are greatly increased, as is shown in this table 


But despite this tremendous increase in the excretio= 
of ammonia and titratable acid, the renal elimination §s 


of acid fails to keep pace with the metabolic produc. 


tion of acid. Ketone bodies are excreted in part af 


neutral sodium salts and the alkali reserve of the body 
is depleted. 


In nephritis the production of metabolic acid sf 
within normal limits, but the capacity of the kidneys — 


to eliminate acid without loss of base is reduced. A: 
is shown in this table, the ability of the diseased kid- 
ney to form ammonia and to acidify the urine is les 
than that of the normal kidney. The more long 


standing and severe the disease process the greater iF 


the reduction in functional renal capacity. If the 
nephritic patient continues to produce some 400 to 


3J. P. Peters and D. D. Van Slyke, ‘‘ Quantitative 
Clinical Chemistry.’’ Vol. 1, ‘‘Interpretations,’’ Balti: 
more: Williams and Wilkins "Co. 1932. 

4J. L. Gamble, ‘‘Chemical Anatomy, Physiology an/§ 
Pathology of Extracellular Fluid.’’ A lecture syllabus 
Department of Pediatrics, Harvard Medical School, Bos: 
ton, 1941. 
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300 ee of N/10 acid per day in excess of the daily in- 
take of available base, yet is incapable of excreting 
this excess as free acid and as acid combined with 
ammonia, it is obvious that his body stores of avail- 
able base will be rapidly exhausted. In fact in the 
terminal stages of nephritis the total excretion of acid 
may drop to 25 ce per day, 5 ce combined with am- 
monia and 20 ce as free titratable acid. Under con- 
ditions such as these the alkali reserve of the body 
could be exhausted in less than one week. 

In the absence of renal disease, both in the normal 
individual and in the uncontrolled diabetic, the quan- 
tity of acid excreted in combination with ammonia 
exceeds that excreted as free titratable acid. Thus 
the ratio of ammonia to titratable acid varies between 
limits of 1 and 2.5 (c.f. Table 1). In chronic renal 
disease the capacity of the kidney to excrete ammonia 
is reduced to a greater extent than is the capacity to 
excrete an acid urine. Thus the ratio of ammonia 
to titratable acid decreases. Terminally in some in- 
stances the ratio may return toward normal, not as 
a result of any increase in ammonia excretion, but as 
a result of extreme depression of the elimination of 
free acid. 


SCIENCE 


is secreted into the urine, but some leaks out into the 
renal venous blood. 

The nature of the precursor of ammonia has, in the 
past, been a subject for considerable controversy. 
Recently, however, ingenious experiments of Dr. Van 
Slyke and his associates* have demonstrated conelu- 
sively that 60 per cent. or more of the urinary am- 
monia is derived from plasma glutamine, and 40 per 
cent. or less is derived from plasma amino acid. The 
kidney contains an enzyme, glutaminase, which rap- 
idly splits off the amide nitrogen of glutamine to form 
glutamic acid and ammonia. This reaction is illus- 
trated in Table 2. Another enzyme, amino acid oxi- 
dase, brings about the oxidative deamination of ymino 
acids to form corresponding keto acids and ammonia. 
In this table alanine is used as an example, although 
presumably any amino acid could serve as the pre- 
cursor of ammonia. 

The nature of the renal mechanism for acidifying 
the urine is less well understood than is that for ex- 
cretion of ammonia, and has never been subjected to 
any critical experimental study. It is generally con- 
ceded that some process is involved such as that illas- 
trated in the equation at the bottom of Table 2. Thus 


TABLE 2 


RENAL REACTIONS INVOLVED IN THE SECRETION OF AMMONIA AND IN THE ACIDIFICATION OF THE URINB 


Ammonia secretion 


Glutamine Glutamic Acid Ammonia 
1. HOOC: CH(NH2) : - CH: - CO(NH:2) + H20 —? HOOC - CH(NH2) -CH:-CH2-COOH+ NHs 
(Renal Glutaminase) — 
Alanine Pyruvie Acid Ammonia 
2. HOOC CH(NH2) - CHs +O — >» HOOC-CO-CHs + NHs 
(Renal Amino Acid Owvidase) 
Acidification of urine 
Dibasic Phosphate Carbonic Acid Monobasic Phosphate Bicarbonate 
3. NasHPO.s + HeCOs po NaHePOs + NaHCOs 
(Excreted) (Reabsorbed) 


Let us consider the known facts concerning the 
renal mechanisms for ammonia excretion and for 
acidifying the urine. In 1921 Nash and Benedict® 
demonstrated quite simply that the renal tubular cells 
synthesize ammonia and secrete it into the tubular 
lumen. Thus they observed that the concentration of 
ammonia in the arterial blood is vanishingly low; that 
the blood ammonia is unchanged in acidosis when the 
excretion of ammonia is much increased; and that the 
quantity of ammonia excreted far exceeds the quan- 
tity filtered through the glomeruli. Furthermore, the 
concentration of ammonia in the blood leaving the 
kidney is always higher than that in the blood enter- 
ing the kidney. Therefore it is apparent that am- 
monia must be formed in the kidney from some pre- 
eursor in the arterial blood. Most of this ammonia 


5T, P. Nash and 8S. R. Benedict, Jour. Biol. Chem. 48: 
463, 1921. 


carbonic acid reacting with dibasic phosphate forms 
monobasic phosphate and sodium bicarbonate. Base 
is conserved by the reabsorption of sodium bicarbo- 
nate and free titratable acid is excreted in the urine 
in the form of monobasic phosphate. Although this 
reaction adequately describes the end result of urinary 
acidification, it does not indicate the means by which 
this end is achieved. Indeed three distinct theoretical 
mechanisms have been postulated, each based funda- 
mentally upon this reaction. 

In Fig. 1 the three current theories as to the nature 
of the mechanism for acidifying the urine are illus- 
trated in highly diagrammatic fashion. The kidney is 
represented as a single renal unit composed of glo- 
merulus and tubule. Such a simplified representation 

6D. D. Van Slyke, R. A. Phillips, P. B. Hamilton, 


R. M. Archibald, P. H. Futcher and A. Hiller, Jour. 
Biol. Chem., 150: 481, 1943. 
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is permissible for the million or so nephrons com- 
prising each kidney are functionally identical in a 
qualitative sense. In each glomerulus there is formed 
an ultrafiltrable of plasma; the pH of the filtrate is 
the same as that of the plasma, namely, pH 7.4. In 
its passage down the tubule this filtrate is elaborated 
into acid urine of pH 4.8 or higher. 

According to the phosphate reabsorption theory the 
significant constituents of the glomerular filtrate are 
monobasie and dibasic phosphate, present in the orig- 
inal filtrate in a ratio of 1 part of the monobasic salt 
to 4 parts of the diabasic salt. It is presumed that 


THEORIES TO ACCOUNT FOR ACIDIFICATION OF URINE 


EMLTRATE 7.4 VRINE eH 48+ 
PHOSPHATE REABSORPTION THEORY 
\ cLomenuwus 
TUBULAR IONIC EXCHANGE THEORY 


¥ 
HtHCOSZ 


Fic. 1. From Pitts, R. F. and Alexander, R. 8., Amer. 
Jour. Physiol., 144: 239, 1945. 


the diabasic phosphate is reabsorbed by the renal 
tubules and returned to the postglomerular blood, 
whereas the monobasic phosphate is excreted and con- 
stitutes the titratable acid of the urine. If the urine 
contained only monobasic phosphate it would have a 
pH of approximately 4.8, and for each millimol of 
phosphate excreted 8/10th of a milliequivalent of 
titratable acid would be eliminated. This theory is 
implied in a number of text-books of biochemistry. 

According to the carbonic acid filtration theory the 
glomerular ultrafiltrate not only contains phosphate 
but also carbonic acid and sodium bicarbonate. Send- 
roy, Seelig and Van Slyke’ developed this theory on 
the assumption that the renal tubules are completely 
impermeable to carbonic acid and that they actively 
reabsorb sodium bicarbonate. Accordingly the reac- 
tion between dibasic phosphate and carbonic acid 
occurring within the tubular lumen is forced to the 
right by the reabsorption of bicarbonate. The mono- 
basic phosphate which is formed is excreted in the 
urine as titratable acid. 

According to the tubular ionic exchange theory, a 
tubular secretory mechanism is responsible for the 


7 J. Sendroy, Jr., 8S. Seelig and D. D. Van Slyke, Jour. 
Biol. Chem., 106: 479, 1934. 
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elimination of acid in the urine, not a filtration-reab. 
sorption mechanism as is implied in the first two 
theories. The significant constituents of the glo. 
merular filtrate are considered to be monobasic and 
dibasic phosphate. Bicarbonate and earbonie acid 
are presumed to be reabsorbed in large part by the 
renal tubules, and therefore need not be considered, 
In the passage of the filtrate down the tubules, 
hydrogen ions derived from the tubular cells are ex- 
changed for sodium ions in the tubular lumen. Di- 
basic phosphate is thereby converted to monobasic 
phosphate, and base is returned to the blood. The 
source of the hydrogen ions is presumably carbonic 
acid formed within the renal tubular cells. This 
theory was originally advanced by Homer Smith.‘ 
_ It is significant that any one of these three theories 
is adequate to explain the titratable acidity and the 
pH of normal urine. Yet no critical experiment has 
appeared in the literature which either proves one 
theory or rules out another. Since the mechanism for 
acidifying the urine is a major renal homeostatic 
mechanism and since failure of the adequate excretion 
of acid in disease leads to the development of elinical 
acidosis, it seemed worth while to attempt to deter- 
mine the nature of this mechanism. 

It oceurred to us that it should be possible to test 
these three theories experimentally, for each has in- 
herent within it a specific identifiable limitation of its 
capacity to cause the excretion of acid. You will note 
in the phosphate reabsorption theory and in the car- 
bonic acid filtration theory that all the acid exereted 
in the urine was originally present in the glomerular 
filtrate. In the first theory monobasic phosphate con- 
stitutes the filtered acid, and the quantity of this com- 
pound which appears in the urine as titratable acid 


‘is limited by the capacity of the renal tubules to re- 


absorb the dibasic phosphate which accompanies it. 
In the second theory carbonic acid constitutes the 
filtered acid, and the quantity of titratable acid ex- 
creted can not exceed the quantity of carbonie acid 
originally filtered. These two theoretical mechanisms 
are therefore limited by the measurable capacity of 
the tubules to reabsorb and by the measurable ¢a- 
pacity of the glomeruli to filter. In sharp. contrast 
the ionic exchange mechanism is limited by the mea- 
surable capacity of the tubules to secrete. The acid 
appearing in the urine is not that which was origi- 
nally filtered but is that which the renal tubules have 
added to the filtrate by a type of secretory process, 
namely, ionic exchange. 

We have tested these three theories in unanesthet- 
ized dogs in the following manner. The renal mecha- 


8H. W. Smith, ‘‘The Physiology of the Kidney.’’ 
New York: Oxford University Press. 1937. 
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nism for acidifying the urine was stimulated by the 
repeated feeding of dilute hydrochloric acid. After 
the establishment of a suitable acidosis the animals 
were provided with a large excess of phosphate in 


"# continuous intravenous infusions. The rate of exere- 


tion of titratable acid in the urine was then compared 
with the rate of reabsorption of phosphate and with 
the rate of filtration of carbonic acid. It was found 
that the observed rate of exeretion of acid far exceeds 
that which ean be explained by the phosphate or car- 
bonic acid theories. Since monobasic phosphate and 
carbonic acid are the only acids present in the glo- 
merular filtrate in significant amounts, it is evident 
that acid must be added to the filtrate by some type 
of tubular seeretory mechanism. We are convinced 
that the tonic exchange theory adequately describes 
that mechanism. 

I should like to present these experiments for your 
critical appraisal, but let us first review briefly the 
methods by which we propose to solve our problem. 
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associate have given us in the creatinine clearance a 
ready accurate means of determining the rate of fil- 
tration of plasma through the glomeruli of the dog. 
In Fig. 2 we have illustrated the principles involved 
in a quantitation of the rate of reabsorption of phos- 
phate. The same principles may of course be ap- 
plied to carbonic acid. The rate of filtration of phes- 
phate is obviously the product of the rate of filtration 
of plasma through the glomeruli, as measured by the 
creatinine clearance, and the concentration of phos- 
phate in each cc of that plasma. The rate of exere- 
tion of phosphate in the urine is the product of the 
urine flow in ce per minute and the urine phosphate 


concentration. The rate of phosphate reabsorption is - 


obviously equal to the rate of filtration minus the rate 
of exeretion. 

Our experiments have been performed on trained 
unanesthetized female dogs, chosen for their even dis- 
positions and ready cooperation. Urine was collected 
by catheter and blood samples were drawn from the 


TABLE 3 


An EXPERIMENT ON AN ACIDOTIC DOG DESIGNED TO Test 


CRITICALLY THE SEVERAL THEORIES OF THE NATURE OF THE 


RENAL MECHANISM FOR ACIDIFYING THE URINE 


Arterial plasma concentration Rate of 


Rate of excretion 


Rate of phosphate Rate of , 
Total Pivenhate reabeorp- PP Phosphate Creatinine Titratable 
ce/min. P mM./L. Yinin, '™M./min. mM./min, mM./min. 
73.1 18.7 ; 8.37 0.123 0.075 6.06 0.489 0.171 0.310 
76.4 18.7 7.34 8.41 0.128 0.078 6.02 0.514 0.168 0.340 
76.9 18.6 7.37 8.53 0.131 0.073 6.26 0.525 0.163 0.298 
75.1 18.5 7.39 9.00 0.138 0.068 ' 6.32 0.538 0.166 0.297 


It is obvious that the key to the solution lies in know- 
ing the rate at which plasma is filtered through the 
glomeruli, for if we know the glomerular filtration 
rate and simultaneously determine the concentration 
of carbonic acid and phosphate in the plasma, we can 
readily ealeulate the rate at which these materials are 
filtered through the glomeruli. Dr. Smith and his 


THE MEASUREMENT OF THE RATE OF REABSORPTION OF PHOSPHATE 


OF FILTRATION OF PHOSPHATE (mMovs / Mim.) 


CREATININE CLEARANCE X PLASMA PHOSPHATE CONCENTRATION ~ 
GLOMERULUS CC./ MMOLS/CC. 


PROXIMAL 
TUBULE 


RATE OF REABSORPTION OF (wMous/Min.) 


RATE OF FILTRATION RATE OF EXCRETION 


OISTAL 
TUBULE 


TE Com RATION 


Fie. 2 


femoral artery. Table 3 summarizes the significant 
data obtained in one experiment consisting of four 
identical clearance periods. It is apparent from the 
first column that this dog had a glomerular filtration 
rate slightly more than half that of an adult human. 
The next two columns indicate that the animal had a 
moderate acidosis, produced by the repeated feeding 
of hydrochloric acid. The normal carbon dioxide con- 
tent of dog plasma, like that of the human, ranges 
between 23 and 26 millimols per liter, so that values 
of 18 to 19 millimols per liter are indicative of mod- 
erate reduction and hence of moderate acidosis. 


Arterial pH was determined directly by a hypodermic 


type glass electrode, and as you see, the observed 
values are slightly below the normal of pH 7.4, again 
indicative of moderate acidosis. The plasma phos- 
phate concentration was elevated to some 8 to 9 times 
the normal by the continuous intravenous infusion of 
neutral sodium phosphate. The next two columns, 
the rate of phosphate reabsorption and rate of ear- 
bonie acid filtration, were determined by the methods 
we have just deseribed. The urine pH, and in the 
last column, the titratable acid of the urine were 
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determined electrometrically, that is, the urines were 
titrated from their observed pH to the pH of the 
plasma, using the glass electrode as the measuring 
instrument. This titration therefore represents the 
reversal of the process of acidification of the urine 
which was performed by the kidney. The average 


TABLE 4 


FORMS OF THE HENDERSON-HASSELBALCH EQUATION USED IN 
THE ANALYSIS OF THE DATA 


(salt) 
1. pH=pK’+ Log (acid) 

(NasHPO.) 
2. pH=6.8 + Log (NaHePO.) 

(NaHCOs) 
3. pH=6.1 + Log (HeCOs) 


(Creatinine) 


4. pH=4.97+ Log (Creatinine—HCl) 


excretion of titratable acid in this experiment is 0.311 
milliequivalents per minute. In more familiar terms 
this is equivalent to the excretion of 4,500 ce of N/10 
titratable acid per day, which is some 3 times the 
maximum ever observed in severe diabetic acidosis in 
man. The factor which accounts for this high rate 
of excretion of titratable acid is the very high rate of 
exeretion of phosphate. 

In order to analyze the data further we have ap- 
plied the Henderson-Hasselbalch equation in the sev- 
eral ways which we shall describe presently. The 
general form of this equation is given in the top line 
of Table 4. Since in our experiments we must deal 
with three buffers—phosphate, bicarbonate, and crea- 
tinine—we must apply the equation in the three forms 
listed below. We have directly measured the pH and 
the total concentration of these three buffers in both 


TABLE 5 


A CRITICAL ANALYSIS OF THE DATA FROM TABLE 3 WHICH 
INDICATES THE INADEQUACY OF THE PHOSPHATE AND CAR- 
BONIC ACID THEORIES AND THE NECESSITY FOR PoOs- 
TULATING SOME TYPE OF TUBULAR SECRETORY MECHA- 
NISM FOR ACIDIFYING THE URINE 
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blood and urine. From these measurements it is pos. 
sible to calculate the concentration of the acidic and 
basic component of each buffer and the absolute con. 
tribution of the acid component of each buffer to the 
titratable acidity of the urine. 

In Table 5 the data of the preceding experiment 
have been subjected to rigorous analysis. The first 
column repeats the observed titratable acidity of the 
urine. Then applying the Henderson-Hasselbalch 
equation we calculated the titratable acidity in the 
three ways noted in the succeeding three pairs of 
columns. First we caleulated the acidity from the 
measured pH of the urine and from the measured 
excretion rate of the several buffers. The agreement 
with the observed acidity is remarkable, averaging a 
shade over 100 per cent. This calculation is in 
reality a check on the accuracy of all our measure- 
ments, and it merely indicates that our data are good 
and deserving of further analysis. The quantity of 
titratable acid which could be excreted if the phos- 
phate reabsorption theory were correct is rather low, 
averaging only 9.1 per cent. of the observed titratable 
acid. Similarly, the carbonic acid filtration theory 
falls short of explaining the acidity of the urine in 
this experiment, averaging only 23.6 per cent. of the 
observed titratable acid. 

Four experiments in all were performed on four 
dogs. Each experiment was identical to that which 
we have just presented. Table 6 summarizes the 


TABLE 6 


SUMMARY OF 4 EXPERIMENTS ON AcIDOTIC DoGS ANALYZED 
ACCORDING TO THE METHOD OUTLINED IN TABLE 5 


Titratable acid of urine 


Calculated 


Titratable acid of urine 
Calculated Calculated 
Calculated from from 
Ob- from total phosphate carbonic 
. served buffer reabsorp- acid 
excreted tion filtration 
theory theory 
0.310 0.312 100.6 | 0.028 9.0 0.075 24.2 
0.340 0.339 99.7 0.029 8.5 0.078 22.9 
0.298 0.300 100.6 0.028 9.4 0.073 24.5 
0.297 0.300 101.0 0.028 9.4 0.068 22.9 
0.311 0.313 100.6 0.028 9.1 0.074 23.6 


Calculated 
osphate carbonic 
Observed acid fil- 
excreted tion tration 
theory theory 
~ 
Dog5 0.811 0.313 100.6 0.028 0.074 23.6 
Dog 6 0.213 0.218 102.3 0.024 11.1 + 0.052 24.5 
Dog 2 0.307 0.317 103.0 0.082 105 (0.053 17.3 
Dog 1 0.369 0.376 102.0 9.027 74 0.064 17.2 


average calculated values for each of these four ex- 
periments. It is obvious that the phosphate reabsorp- 
tion theory and the carbonic acid filtration theory fail 
completely to explain the titratable acidity observed 
in our experiments. The phosphate theory accounts 
for only 7 to 11 per cent. of the observed acid; the 
carbonic acid theory accounts for only 17 to 24 per 
cent. of the observed acid. 
(To be concluded) 
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4 GEORGE LEES TAYLOR 

, Tue premature death of Dr. George L. Taylor on 
MMarch 9 at the age of forty-seven years is a serious 
Miss to the field of serology that will be felt keenly, 
q »rticularly by those workers interested in the branch 
| paling with the blood group differences and their 
M@ractical applications. Dr. Taylor was born in Ash- 
Mn-under-Lyne, England, on June 26, 1897. At the 
Bniversity of Manchester, as a medical student, he 
4 nined distinctions in anatomy, pathology and sur- 
Mgery (MB. thesis) and won the Dumville surgical 
"ypize. At Manchester Royal Infirmary he was house- 
Mgbrgeon to Sir William Thorburn in 1919 and house 
e ysician to Dr. G. R. Murray in 1920-21; at St. 
SWary’s Hospital in Manchester he then spent a year 
MS obstetric house-surgeon. In 1929, after having 
“Hpent a number of years in the general practice of 
Medicine, he decided to devote himself to medical re- 
& rch and teaching. For six years he worked as 


= 
' 


low, 

‘able Mgohn Lucas Walker student under Professor H. R. 
sory ‘ ean in the department of pathology at Cambridge. 
“™ 4 rom 1935 to his death he directed a unit in London 


Mparticularly devoted to the study of blood groups in 
PRlation to human genetics. In 1930, he took his 
W.D. with commendation at Manchester, and in 1932 
He obtained his Ph.D. at Cambridge. In 1939 he 


"Royal College of Physicians. 

 Taylor’s scientific contributions fall into two prin- 
pal categories. His earlier investigations, carried 

t from 1929 to 1935 in close association with Dean 

Mind the two Adairs, dealt chiefly with the precipitin 

Meaction. His findings are described in a series of 


ated 

papers which illustrate well Taylor’s thorough- 
il- Fess and pertinacity in carrying out investigative 
Taylor’s subsequent publications, comprising 


"gome 30 papers in which he was author or collabora- 


Ss Per, dealt with various aspects of blood grouping and 
$& [ats applications. Until 1935, when Taylor became 
22 @Mterested in the field, this important subject had 
- 4 een relatively neglected in England. Within a short 
4.5 femperiod of time, Taylor and his coworkers at the Gal- 
oe on laboratory had published an extensive series of 
aie vestigations on the heredity of the A—B—O groups, 
ex. fee A,-A, subgroups and the M-N types. This im- 
rp- {g@portant work was supported by a fellowship from 
ail e Rockefeller Foundation, and at the outbreak of 
ed [eee present war, Dr. Taylor was designated by the 
rts fmmledical Research Council to direct a laboratory in 
he [ee department of pathology at Cambridge, with the 
yer Sponsibility of producing high-titered grouping sera 


"°F use in connection with the war. Despite the large 
mount of routine work this task entailed, the unit 
Pender Dr. Taylor’s direction achieved a remarkable 


4 as elected a member and, in 1944, a fellow to the - 


mPmount of excellent research work, particularly in 
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the complex field of the Rh blood factors and their 
applications. The beginning of the Rh work in 
England can be dated from a letter which appeared 
in the British Medical Journal on May 2, 1942, in 
which Taylor and Mollison appealed to physicians for 
specimens of blood from mothers of infants with ery- 
throblastosis fetalis. Within a year Taylor became 
known to hundreds of practitioners throughout the 
United Kingdom, and spared no pains to explain to 
physicians and patients the significance of this new 
blood factor. Within twenty months the Cambridge 
unit had discovered seven alleles in the Rh series of 
genes, their report appearing only a month or two 
following the report by Wiener of six allelic Rh 
genes, thus independently corroborating and extend- 
ing Wiener’s work. A particularly generous gesture 
by Taylor was that he did not hesitate to adopt 
Wiener’s nomenclature for the Rh genes, though their 
existence had been separately discovered by Taylor 
and his colleagues. 

It is fitting to close with the following quotation 
of a statement by one who knew Dr. Taylor intimately 
as a man as well as a scientist. “You had to know 
him well to realize that whatever cares he had were 
primarily cares for the welfare of others; and that the 
determination of his character was sustained by a 
warmth of feeling which sought, in general practice 
as well as in research, to alleviate the suffering of his 
fellows. If the motive of medicine is service and not 
personal gain, George Taylor was a good doctor.” 

A. §. WIENER 
RECENT DEATHS 

Dr. GEorGE B. Ray, executive director of the de- 
partment of physiology and pharmacology of the 
Long Island College of Medicine, died on July 6. He 
was fifty-two years old. 


Dr. Joun L. Hoaa, from 1920 to 1936 research 
engineer of the Bell Telephone Laboratories, pre- 
viously professor of physies at MeMaster University, 
Toronto, died on July 4 at the age of seventy-four 
years. 

LAWRENCE JOHN PALMER, from 1937 to 1944 prin- 
cipal biologist in the investigations of the Wildlife 
Resources of Alaska for the Fish and Wild Life 
Service of the Department of the Interior, died on 
June 20 at the age of fifty-two years. 


Dr. Epwarp BarcuAy-SmitH, the British anat- 
omist, died on July 5 at the age of eighty-four years. 
He was formerly dean of the faculty of medicine at 
King’s College, University of London. 


MeEmoriAL services for Dr. Harold Hibbert, pro- 
fessor of industrial and cellulose chemistry at McGill 
University, who died on May 13 at the age of sixty- 
seven years, were held at Pawling, N. Y., on July 8. 
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THE OFFICE OF WAR INFORMATION 


EuMer Davis, director of the Office of War In- — 


formation, and Neil Dalton, director of the Domestic 


Branch of the Office, have made the following an- 


nouncement : 
The facilities of the Office of War Information, 
Domestic Branch, have been made available to the 


newly organized Joint Board on Scientific Informa- _ 


tion Policy for the handling of information on sci- 
entific and technical developments of the Government 
during the war. 

The Joint Board on Scientific Information Policy 
will be responsible for the organization and release 
of scientific and allied information for the Office of 
Scientific Research and Development, the War and 
Navy Departments and the National Advisory Com- 
mittee for Aeronautics. 

The chairman of the board is Dr. John T. Tate, 
division chief, National Defense Research Committee, 
Office of Scientific Research and Development. Other 
members are: Rear Admiral Harold G. Bowen, U.S.N., 
chief, Office of Research and Inventions, Department 
of the Navy; Colonel Douglas Parmentier, U.S.A., 
chief, News Division, Bureau of Public Relations, 
War Department; Captain Waldo Drake, U.S.N.R., 
deputy director, Office of War Information, and Dr. 
George W. Lewis, director of aeronautical research, 
National Advisory Committee for Aeronautics. John 
Tait Milliken, chief of the Weekly Press Division, 
Office of War Information, is executive secretary. 

The Joint Board on Scientific Information Policy 
has been created by concurrent action on the part of 
the Secretary of War, the Seeretary of the Navy and 
Dr. Vannevar Bush, director of the Office of Scientific 
Research and Development, with the consent of the 
chairman of the National Advisory Committee for 
Aeronautics and the director of the Office of War In- 
formation. Its creation was in accordance with the 
recommendation of the Joint Committee on Scientific 
Information Policy, consisting of the Secretaries of 
War and Navy and the director of the Office of Scien- 
tific Research and Development, to study the problem 
of supplying the general public with authentic and 
useful information on wartime scientific developments. 

The committee said in its report “that a positive 
information policy is desirable to supplement spot 
news stories, which probably can never be controlled 
as to aceuracy of content or interpretation of sei- 
entific development; that the basic purpose of such 
a policy is to establish in the minds of the public 
a proper concept of how scientific development really 
has taken place; ... and that the work of carrying 
out such a policy should be entrusted to a small group 
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of personnel whose duties shall include determinin Fo the 
suitable stories, getting the necessary background off project 
information from the laboratories and operation 
units concerned, and in general guiding the story ty) pge2¥°™ 
a release point. . . .” Ano 
The basie reports of the board will include sui “ 
fundamental subjects of moment as radar rocket, Bg"! 
metallurgy, jet propulsion, aircraft design, and 
nent— 


lic health, medicine, plastics, ete. 


In addition to clearing and issuing basic release Fy ions. 
on scientific developments, the board, through it 4 ppon:! 
office at the Office of War Information, Domest: fe oO” 
Branch, Social Security Building, Washington, D. (, Beried 01 
will carry out its directive function of assisting writer A q 
and publications through appropriate contacts, clear. § pf dir 
ances and working information. Consideration will eal bu 
be given by the board to the special request of all rotatic 
branches of publishing, professional writers, radi) 
and motion pictures. The existing facilities of the I of ou 
Domestic Branch of the Office of War Information fe" 
will be provided for this purpose. : Bs 
THE AMERICAN CONGRESS ON SURVEYING 4" 

AND MAPPING techni 

THE American Congress on Surveying and Map- mse 
ping held its fifth annual meeting in’ Washington, © wakes 
D. C., on June 23. Commander Frank 8S. Borden, & —_ 
of the U. S. Coast and Geodetic Survey, was elected waist 
president; Major Richard T. Evans was named secre- - 
tary-treasurer, and A. L. Shalowitz was named editor BH 7yE 


of Surveying and Mapping, the quarterly journal of 
the congress. The meeting included a panel discus TH 


sion on “Cooperation among the Technical Organi- 
zations,” in which representatives from the America aqua 
Society of Civil Engineers, the American Society of BR pinite 
Photogrammetry, the American Geophysical Union 
and the American Congress on Surveying and Map- HR pjan; 
ping participated. to m: 

The Congress on Surveying and Mapping was Briti: 
organized in 1941 for the purpose of advaneing the place 
sciences of surveying and mapping and to contribute hope 


to public education in the use of maps and\to encow- He pp, 
age the promotion of basic mapping programs. 


catio 

ing t 

THE AMERICAN STANDARDS ASSOCIATION rele 
CHANGES in the constitution of the Ameriean Stan¢- spon 
ards Association that will enable it to meet more fully natu: 


the needs of government and industry in the postwat TI 


period have been announced by P. G. Agnew, secre logu 
tary of the association. The national trade, technical HR seun 
and governmental groups that make up the associa J aqua 
tion have ratified these changes, the principal one of J book 
which will remove present restrictions limiting the A 
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p assuring cooperating bodies that the work will be car- 


 ¢ Fried out in accordance with their desires. 


esti¢e 
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will 
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[NG 
‘technical and governmental groups that constitute its 


| basic membership restated their belief that the central 
force of the standardization movement should con- 


[ap- 
ton, 
den, 
cre. 
itor 
| of 
“US- 
cal 
of 
ion 
ap- 


OF ork of the association “to those fields in which engi- 
TEeering methods apply” so that the organization can 


ining , the future handle any standard or standardization 


1d of 
10nal 
ry to 


project which is in the field of engineering or con- 


Rumer goods or in any other field which deserves 
recognition. 


Another change provides for specific mention of 
he consensus principle in the constitution. This 
rinciple—that all groups with an interest in a par- 
icular standard have a right to a voice in its develop- 
nent—has always been basic in the association opera- 
ions. It seemed wise to place additional emphasis 
pon it by incorporating it in the constitution, thus 


A third change provides for election to the board 


Mof directors of three members-at-large. At present 
fall but the members of the board are nominated in 


rotation by the member-bodies. The additional mem- 
bers-at-large will make it possible to enlist the services 
of outstanding persons from groups not otherwise 


represented, thus making the board still more broadly 
vepresentative. 


In making these changes in the constitution of the 
American Standards Association, the national trade, 


tinue to spring from the organized industrial, pro- 


: fessional and consumer groups with the full coopera- 
' tion of the governmental agencies concerned. 


| THE BRITISH GUIANA NATURAL HISTORY 


MUSEUM 
Tue British Guiana Natural History Museum, in- 


| cluding laboratory, library, collections, vivarium and 


aquaria, as well as their expertly mounted and ex- 
hibited specimens and habitat groups, was destroyed 
this spring by a fire originating in an adjacent store. 
Plans are being made to re-establish this museum, and 
to make a major expedition into the hinterland of 
British Guiana (Mount Roraima area) for the re- 
placement of specimens of the flora and fauna. It is 
hoped to start this expedition in the fall of this year. 

The museum is desirous of getting into communi- 


cation with any party that might be interested in join- 
ing the expedition, on the basis of a 50-50 split of all 


specimens collected. It is also interested in‘ corre- 
sponding with any institution prepared to exchange 
natural history specimens. 

The museum is also interested in receiving cata- 
logues of taxidermy supplies and miscellaneous mu- 
seum equipment—glass for large cases, glass jars, 
aquaria, eollecting apparatus, ete.; and reference 
books, partieularly relating to taxidermy. 

Any one having information relative to the recon- 
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struetion of a small first-class museum can address 
R. S. Singh, preparator, British Guiana Natural His- 
tory Museum, Georgetown, B. G. 


NEWS OF EUROPEAN INVESTIGATORS 


Dr. Franz Scurapver, of Columbia University, 
writes that he has heard from Dr. Jean Le Calvez, 
formerly vice-director of the Marine Laboratory at 
Banyuls sur Mer. “Le Calvez was taken prisoner by 
the Germans in 1940, but in 1942 was permitted to 
go to the Kaiser Wilhelm Institut fiir Biologie, where 
he carried on his research in Dr. H. Bauer’s depart- 
ment. The institut was shifted to Hechingen in Wiirt- 
temburg in 1943 and was not damaged when the 
French troops took over the town in April, 1945.” Dr. 
Le Calvez’s personal news will, I think, be of interest 
to many American biologists : “Professor H. Bauer and 
Dr. J. Straub were both well when the French occu- 
pied Hechingen; Professor M. Hartmann was at that 
time staying on his country place in southern Ger- 
many; Dr. K. Piitau had remained in Berlin-Dahlem 
when the institut was shifted, and there had been no 
recent news of him; Dr. Schartau was killed in an 
airplane accident; Professor F. von Wettstein died 
of a pulmonary infection early in 1945; Professor 
N. W. Timofeeff-Ressovsky was still in Berlin-Buch 
in March, 1945, but nothing had been heard of him 
since that time.” 

Dr. Wm. Randolph Taylor, of the University of 
Michigan, writes as follows: “Dr. F. Bgrgesen writes 
that he is continuing his researches on Mauritius algae 
at the Botanical Institute, Copenhagen, and has been 
able to publish some work during the war. Dr. Bérge- 
sen is best known for his very important work on the 
marine algae of the Danish West Indies, but has also 
made major contributions to ‘our knowledge of the 
algae of Easter Island, the Farées Islands, the Canary 
Islands and India. 

“Mme. P. Lemoine, formerly at the Museum National 
d’Histoire Naturelle, Paris, writes from La Bezole, 
Villelongue, Aude, that she spent the period of the 
war without acute suffering. Mme. Lemoine is a well- 
known student of coralline algae, especially the mas- 
sive reef-inhabiting types, and has monographed them 
for several notable expeditions, for Dr. F. Bérgesen’s 
studies on Danisk West Indian algae and other im- 
portant works.” 

Dr. Curt Stern, of the University of Rochester, 
writes: “I have some information about European sci- 
entists which may be of interest to the readers of 
Science. I learned from a letter from Dr. F. Balt- 
zer, professor of zoology at the University of Bern, 
Switzerland, that Dr. von Frisch, professor of zoology 
at the University of Munich, is alive. The laboratory 
in Munich has been destroyed. Also I have received 
reprints from Professor Dontcho Kostoff, of the Uni- 
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versity of Sofia, Bulgaria, showing that Professor 
Kostoff has been active scientifically all through the 
war and is still working in Sofia.” 


ANNIVERSARY OF THE ACADEMY OF 
SCIENCES OF THE SOVIET UNION 


THE names of American scientific men who left 
New York early in June to attend at the invitation 
of the Soviet Government the two hundred and twen- 
tieth anniversary of the Academy of Sciences of the 
Union of Soviet Socialist Republics, which was 
held from June 15 to 28 in Moseow and Leningrad, 
were given in the issue of Science for June 15. A 
party of scientific men left England for Russia on 
June 13. A farewell party was held at Burlington 
House, London, on the preceding day, when the sci- 
entists met the Soviet Ambassador, Mr. Gusev, and 
members of the Royal Society. It was arranged that 
members of the party would include: 


Professor N. K. Adam, F.R.S., Professor E. N. da C. 
Andrade, F.R.S. (representing the Physical Society; also 
the University of London), Professor E. D. Adrian, 
F.R.S. (also representing the University of Cambridge), 
Professor J. D. Bernal, F.R.S., Professor P. M. S. 
Blackett, F.R.S., Professor Max Born, F.R.S., Professor 
V. Gordon Childe, F.8.A. (also representing the Royal 
Society of Edinburgh), Dr. E: M. Crowther, F.1.C., Sir 
Charles Darwin, F.R.S. (also representing the Institution 
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of Naval Architects), Professor P. A. M. Dirac, Roe 
Professor F. G. Donnan, F.R.S. (also representing thle 
Chemical Society), Mr. W. N. Edwards, F.G.S., Profil Ps 
C. N. Hinshelwood, F.R.S. (also representing the Unive i 
sity of Oxford), Sir Thomas Holland, F.R.S. (represey, fe 
ing the Geological Society), Dr. J. 8S. Huxley, F.R.S,, g, : 
Harold Spencer Jones, F.R.S. (Astronomer Royal), Pro ‘ 
fessor E. A. Milne, F.R.S., Professor N. F. Mott, PRO | 
Dr. Alex Muir, Professor R. G. W. Norrish, F.R.S. » 
W. G. Ogg, Lord Radnor (representing the Rothamstalll % 
Experimental Station), Professor E. K. Rideal, 
Sir Robert Robinson (representing the Royal Society , 
London), Professor A. Sorsby (representing the Ang) 
Soviet Medical Council), Professor R. H. Tawney, ); 
Henry Thomas, F.B.A., F.S.A. (representing the Britig 
Museum), Professor D. M. 8. Watson, F.R.S. (also repr 
senting the British Association), and Dr. W. A. Woostelm 
(representing the Association of Scientific Workers). 


At the last minute, however, the Government yp. 
fused to allow eight of the group to leave the country 
because the work on which they were engaged was to 
important to put aside. 

The men who were not allowed to go were Sir 
Charles Darwin, Professor Blackett, Professor Nor. 
rish, Professor Bernal, Professor Dirae, Professor 
Mott, Professor Milne and Professor Rideal. All ar 
engaged on work of the greatest importance in the 
production of war materials and research. | 


SCIENTIFIC NOTES AND NEWS 


THE honorary doctorate of laws was conferred on 
June 23 by the University of California on Dr. Lewis 
M. Terman. On June 28, at Harvard University, his 
son, Dr. Frederick E. Terman, director of the radio 
research laboratory, was awarded the honorary doe- 
torate of science. 


THE University of Hawaii conferred the degree of 
doetor of, laws on Thomas A. Jaggar at its thirty- 
fourth annual commencement exercises on June 12. 
Dr. Jaggar gave the commencement address, which 
was entitled “The Great Reversal.” 


THE honorary degree of doctor of science has been 
conferred by the University of Manitoba on Dr. 
Thorbergur Thorvaldson, head of the department of 
chemistry of the University of Saskatchewan. 


Dr. Warp V. Evans, chairman of the department 
of chemistry of Northwestern University, will receive 
the 1945 Honorary Seroll Award from the Chicago 
Chapter of the American Institute of Chemists, in 
recognition of his “outstanding achievements in the 
field of chemistry, as a great teacher, as an industrial 
consultant, and for his high eivie spirit.” He will 
retire on September 1, after having been a member 


of the faculty of the university since 1916. Pat 
recipients of the Honorary Seroll Award have in 
cluded Professor V. N. Ipatieff, of Northwestern Un: 
versity; Dr. F. C. Koch, of the University of Chicago, 
and Dr. R. B. Harper, of the Peoples Gas Light ani & 
Coke Co. 


Ir is reported in the British Medical Journal that 
during his recent tour in Sweden to lecture on peti 
cillin, under the auspices of the British Council ani J 
at the invitation of the Swedish Medical Society, Sir 
Howard Florey, F.R.S., was honored with the preser- 
tation of the Berzelius Medal in Silver. This medal 
was presented to members of the Swedish royal 
family and certain other distinguished persons whet 
it was instituted in 1850. It has not been awarded 
since that time. 


THE Legion of Merit has been awarded to Lieuter- 
ant Colonel Arthur H. Warner, associate profess! 
of physics at the University of California at Le 
Angeles and head of the technical section of the 
air defense division of the Supreme Headquarters of 
the Allied Expeditionary Forces, “for his excelleu! 
work during the European invasion and campaign.’ 
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He is expected to remain in Europe for ‘some time 
to carry on scientific work for the Army. 


CotoneL Justin M. Anprews, Sn.C., chief malari- 
ologist for the Mediterranean Theater of Operations, 
has returned to the United States from service over- 
seas in Africa and Italy. He has been awarded the 
Legion of Merit in recognition of his outstanding 
accomplishments in directing malaria control activi- 
ties of the U. S. Army. 


Tue list of birthday honors of the King of Eng- 
land includes the name of Dr. C. E. Inglis, lately 
professor of the mechanical sciences at the University 
of Cambridge, who has been designated Knight 
Bachelor. 


THE first meeting of the new Society for the Study 
of Blood was held at the New York Academy of 
Medicine on June 14. The following addresses were 
delivered: Dr. Nathan Rosenthul, “The Development 
of Hematology in New York City”; Dr. Eugene R. 
Marzullo, “The Role of the Hematologist in the Gen- 
eral Hospital”; Dr. Lester J. Unger, “Blood Banks 
of the Future.” The society will concern itself with 
the allied fields of hematology, blood grouping and 
blood transfusion, and scientific meetings are to be 
held three times a year. The officers elected for the 
first year are: President, Dr. Alexander S. Wiener; 
Vice-president, Dr. Paul Reznikoff; Secretary-Trea- 
surer, Dr. Peter Vogel. 


Sir Person Frank, chief engineer of the London 
County Council, has been elected president of the 
British Institution of Civil Engineers. 


K. G. Bamey, a vice-president of the Babeock and 
Wileox Company, manufacturers of steam generat- 
ing equipment, has been elected an honorary member 
of the British Institution of Mechanical Engineers. 


Dr. Ivan C. Haut has resigned as professor of 
bacteriology and director of the department of bac- 
teriology of the New York College of Medicine. 


Dr. CHARLES RussELL Burrows, since 1925 pro- 
fessor of electrical engineering of the Bell Telephone 
Laboratories, has been appointed director of the 
School of Electrical Engineering of Cornell Univer- 
sity. He sueceeds Professor W. A. Lewis, who re- 
signed recently. 


LaurEN S8ELEY, associate professor of me- 
chanical engineering at Yale University, has been ap- 
pointed dean of the College of Technology of the 
University of New Hampshire. He will succeed 
George W. Case, whose retirement was announced 
recently. Leon W. Hitchcock, professor of electrical 
engineering, has been serving as acting dean of the 
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college, and will continue to serve in that capacity 
until the arrival of Mr. Seeley. ) 


Dr. JAMES BernarD McNAauGut, associate pro- 
fessor of pathology in the School of Medicine of Stan- 
ford University, has been appointed professor of 
pathology at the School of Medicine at Denver of 
the University of Colorado. 


Dr. Leonarp B. CLARK has been appointed chair- 
man of the department of biology of Union College. 
He succeeds Dr. James W. Mavor, since 1916 chair- 
man of the department, who becomes research pro- 
fessor of biology. 


Dr. Eustis Brown, formerly professor 
of preventive medicine at the College of Medicine of 
the University of Cincinnati, has been appointed dean 
of the College of Medicine of the University of Ver- 
mont. 


Proressor ALBERT E. MepeEr, JR., of the depart- 
ment of mathematics of Rutgers University, has be- 
come dean of administration. This is in addition to 
his position as secretary of the university. 


Dr. CLiFForRD O. JENSEN, who has been associated 
with the P. Lorillard Company, has been appointed 
professor of phytochemistry, in charge of tobaceo re- 
search, in the department of agricultural biochem- 
istry of Pennsylvania State College. 


Dr. Joun T. LonspAe, professor of geology and 
head of the department at Iowa State College, has 
resigned to become director of the Bureau of Eeo- 
nomic Geology of the University of Texas. 


ProFressor GEorGE E. GoopMAN, of the department 
of botany of Iowa State College, has been appointed 
a professor of botany at the University of Oklahoma. 


Dr. CHARLES FREMONT McKHANN, assistant in 
charge of research to the president at Parke, Davis 
and Company, of Detroit, has been named professor 
of pediatrics at the School of Medicine of Western 
Reserve University and director of pediatrics at 
University Hospitals, Cleveland. He succeeds Dr. 
Henry J. Gerstenberger, who becomes professor 
emeritus, as professor of pediatrics at Western Re- 
serve and director of the Babies and Childrens and 
Rainbow Hospitals. Dr. John A. Toomey will re- 
main the acting director of pediatrics at the Uni- 
versity Hospitals until September 1. He will con- 
tinue at Western Reserve University as professor of 
clinical pediatrics and contagious diseases, and in 
charge of the departments of contagious diseases at 
University and City Hospitals. 


Dr. J. T. EMLEN, JR., has been appointed research 
associate in the department of parasitology of the 
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Johns Hopkins School of Hygiene and Public Health, 
to take charge of investigations on rodent ecology 
and control. This program, which is supported by 
a grant from the Rockefeller Foundation, is being 
earried out with the cooperation of the Rodent Con- 
trol Division of the City of Baltimore. It is a con- 
tinuation and expansion of the field studies which 
Dr. Curt Richter, of the Johns Hopkins Medical 
School, developed during the last three years in 
cooperation with this division. Dr. Richter will serve 
on the advisory committee for this expanded pro- 
gram, and is continuing as part of the new program 
his laboratory investigations on the behavior of wild 
rats. 


In a recent issue of ScrENCE it was stated that 
Major F. W. Shotten had been appointed Sorby pro- 
fessor of zoology at the University of Sheffield. This 
should have read Sorby professor of geology. 


Dr. G. J. Bovyoucos, research professor of soils 
at Michigan State College, has been appointed to 
serve as agricultural consultant to the Government 
of Greece. 


Dr. W. G. Bywater, for the last ten years a leader 
of research work on the staff of Parke, Davis and 
Company, has been appointed director of research 
of S. B. Penick and Company. 


Dr. Rosert C. Strespins has joined the staff of the 
Museum of Vertebrate Zoology of the University of 
California at Berkeley as assistant curator in herpe- 
tology and instructor in zoology. He will be in 
charge of the herpetologieal collections. 


Dr. E. C. Faust, acting head of the department of 
tropical medicine of Tulane University, at the request 
of the Surgeon General of the U. S. Army is serving 
as the head of a special mission to study tropical 
maladies in the Southwest Pacific. 


Proressor R. §. Marsu, head of the department 
of horticulture of the College of Agriculture, Forestry 
and Home Economies of West Virginia University, 
has a leave of absence for a year to enable him to 
organize the Department of Horticulture of the Army 
University Study Center at Fontainebleau, France. 
He sailed on July 5 on the Queen Elizabeth. 


Dr. H. Wricut, chief of the zoological 
laboratory of the National Institute of Health, at the 
request of the Surgeon General of the Army, has been 
assigned for temporary duty and detailed for overseas 
service as member of a special commission to study 
schistosomiasis in the Southwest Pacifie Area. 


It is reported in the issue of The Times, London, 
for June 27 that Professor A. V: Hill, senior secre- 
tary of the Royal Society, left England on June 26 
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for Copemhagen to convey the greetings of the so. 
ciety, as representing the men of science of Great 


Britain, to their colleagues in Denmark and through | 


the Academy of Sciences in that country to discuss 
with them what aid British science can give to the 
rehabilitation of science and scientific education in 
their country. After three days in Copenhagen Pro. 
fessor Hill proceeded to Oslo for the same purpose. 
An extraordinary meeting of the Norwegian Academy 
of Sciences was called to meet him. 


Str ALEXANDER Femina, F.R.S., professor of 
bacteriology at St. Mary’s Medical School, University 
of London, gave on July 11 a lecture on “The De- 
velopment of Penicillin” before the Yale Medical 
Society. 


THE correspondent at Moscow of The Times, Lon- 
don; writes under date of June 15: “The Soviet 
academicians welcomed their foreign guests, a dis- 
tinguished list of nearly 200, at a reception held 
in a mansion on Sparrow Hills which had been the 
headquarters of the Academy of Sciences of the 
U.S.S.R. since it was transferred from Leningrad in 


1934. In the afternoon it was the turn of the rep- 


resentatives of the exact sciences; to-night men dis- 
tinguished in all fields of humane science are to as- 
semble. To-morrow has been set aside for a plenary 
session to mark the 220th anniversary of the founda- 
tion by Peter the Great of the academy, which has 


grown into a vast organization controlling 150 scien- 


tific institutions where both pure and industrial re- 
search is carried out. During the past few days 
Russian aeroplanes have been bringing in learned men 
from all over the world—from India, China, Britain, 
Canada, the United States, central Europe and the 
Balkans. Professor Komarov, the eminent botanist, 
who is president of the Academy of: Seiences, will 
preside to-night over the meeting of presidents of the 
many national academies assembled in Moscow.” 


THE California Institute of Technology has au- 
thorized the establishment of post-doctorate Gosney 
Research Fellowships in Biology in memory of the 
late E. S. Gosney. The first appointments will be 
for fundamental research in heredity or related sub- 
jects at the institute, and will have no teaching duties. 
Appointments may be made for one or two years, 
and reappointments may be made when desirable. 
It is possible that in certain cases candidates not 
now available will be appointed, their tenure to begin 
upon release from the armed forces or from war 
projects. The appointments will be recommended by 
a committee, the chairman of which is Professor A. 
H. Sturtevant, the California Institute of Tech- 
nology, Pasadena 4, Calif. 
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A sCHOLARSHIP plan for the encouragement of 
promising young scientific students has been adopted 
by the Radio Corporation of America. The plan pro- 
vides for ten students to receive RCA scholarships 


during the aeademic year 1945-1946, thirty during. 


1946-1947, fifty during 1947-1948 and sixty each 
academic year thereafter. Each scholarship consists 
of a eash award of $600, Those eligible will include 
all students enrolled at universities to be selected by 
the RCA Education Committee. Selection of students 
will be made upon recommendation of the dean of the 
specified university and approval by the committee. 
The chairman of the Education Committee is Dr. 
James Rowland Angell, president emeritus of Yale 


University and publie service counselor of the Na- - 


tional Broadeasting Company. 


A NEw list of all American Standards and War 
Standards approved to date has been published by 
the American Standards Association and is avail- 
able free of charge. There are approximately eight 
hundred standards listed in the booklet, covering 
specifications for materials, methods of tests, dimen- 
sions, definitions of technical terms, procedures, etc., 
in the electrical, mechanical, building, transportation, 
textile and other fields. For ready reference, the 
standards are listed alphabetically as well as by en- 
gineering fields. There is also a separate list of war 
standards. 


THE Beit Trustees have established a Beit research 
fellowship to be attached to the Rhodes Livingstone 
Institute for Social Anthropological Research in 
Southern Rhodesia. The value of the fellowship is 
£1,250 a year for four years. 


Iv is reported in Nature that the London, Midland 
and Seottish Railway has announced a scheme whereby 
it will send members of its research staff for varying 
periods to carry out fundamental research in their 
particular fields in university laboratories; and, in 
exchange, the universities will be invited to send 
members of their staffs to spend a period in the com- 
pany’s research laboratory at Derby, working on 
applied problems in which they are interested from 
the fundamental side. The laboratory has a staff of 
seventy research workers, and has sections dealing 
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with engineering, metallurgy, chemistry, physics, 
paint and textiles. 


THE Czechoslovak universities were closed by the 
German occupational authorities as early as November, 
1939, and the libraries were depleted of many valu- 
able volumes. In addition to this calamity, Czecho- 
slovak scientists and research workers were deprived 
of the benefits of being informed about the American 
progress in science because they were cut off from 
American books and journals for a period of more 
than six years. There is a deep interest in Czecho- 
slovakia in reprints of articles on antibiotics, entero- 
bacteriaceae, sulfa drugs, the Rh factor, disinfectants, 
control of milk and water, Rickettsial diseases, chick 
embryo technique, fluorometric tests, vitamins, plant 
diseases, animal husbandry and poultry raising, food 
preservation, canning, etc. It would be very much 
appreciated if authors of any such articles would be 
kind enough to send some of their spare reprints to 
American Friends of Czechoslovak Institutions of 
Higher Learning, who would forward the collected 
copies to proper places as soon as shipping space 
becomes available. These should be addressed to L. 
Stolfa, M.D., President, Czechoslovak Institutions of 
Higher Learning, 2401 Gunderson Ave., Berwyn, Ill. 


Ir is reported in The Times, London, that “a four- 
fold indictment of German professors and scientists 
who condoned and even took part in the Nazi prosti- 
tution of learning was approved unanimously at New 
College, University of Oxford, on July 1, by the an- 
nual conference of the International Association of 
University Professors and Lecturers. The resolution 
condemned those who ‘both before and during the 
war furthered the Nazi régime by propounding and 
spreading false biological theories and so making 
themselves morally responsible for racial persecution. 
Contributed, actively or passively, to the prostitution 
of science for the purposes of total warfare. Were 
active in the destruction of university libraries, scien- 
tifie laboratories and museums in the German-oecu- 
pied countries. Made use of modern developments in 
science, particularly medicine and physiology, in order 
to perform, on prisoners and civilians in concentra- 
tion camps, experiments resulting in mutilation or 
death.’ ” 


SPECIAL ARTICLES 


TROMBICULA FLETCHERI WOMERSLEY 
AND HEASLIP 1943, A VECTOR OF TSU- 
TSUGAMUSHI DISEASE (SCRUB 
TYPHUS) IN NEW GUINEA! 
Very early in the war with Japan, the occurrence 


1 From the United States of America Typhus Commis- 


of tsutsugamushi disease (scrub typhus, mite fever) 
became a matter of military importance to troops in 


sion, War Department and the Board for the Investiga- 
tion and Control of. Influenza and other Epidemic Dis- 
eases in the Army, Preventive Medicine Service, Office 
of The Surgeon General, U. 8S. Army, Washington, D. C. 
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New Guinea. As a result of a request from the Com- 
manding General, Southwest Pacific Area, to the 
Surgeon General of the Army, a commission was 
formed under the auspices of the United States of 
America Typhus Commission and the Board for the 
Investigation and Control of Influenza and other 
Epidemic Diseases in the Army to investigate the 
disease in this area. A complete account of these in- 
vestigations is in process of publication.2 A brief 
report is herewith presented of the findings with re- 
gard to a species of mite apparently responsible for 
the transmission of the causative agent, Rickettsia 
orientalis, in New Guinea. 

The work of Japanese investigators from 1899 to 
1931 established Trombicula akamushi (Brumpt) 


1910 as the principal, if not only, veetor of the dis- — 


ease on Honshu, Formosa and the Pescadores Islands. 
A closely related species, 7. deliensis Walch 1923, 
has been found to be the most common trombiculid 
mite parasitic in the larval stage upon wild rodents 
and attacking man in the endemic foci of Suma- 
the Federated Malay States,®*8 India® and 
North Queensland.'® 4 Up to the present time inves- 
tigators have failed to bring experimental proof of 
its role as a vector by recovering R. orientalis from 
susceptible animals which had been injected with 
emulsions of “ground-up” mites or from animals on 
which mites had been allowed to feed, although a 
highly suggestive result was obtained in one experi- 
ment with a gibbon.® 


In New Guinea, observations on mites in relation. 


to “endemic typhus” were begun by Gunther’? before 
the war. The evidence at his disposal led him to 
suspect 7. buloloensis Gunther 1939 as the most likely 
vector, but he had been unable to test this conclusion, 
at the time of his report, by injection of an emulsion 
of suspected mites into white mice. A mite which 
Gunther, in 1940, classified under the name 7’. vander- 
ghinstei (subsequently identified as 7. deliensis by 
Womersley and Heaslip), obtained from rats at 
Bulolo, New Guinea, was dismissed from considera- 
tion because of limited distribution. 


2¥F. G. Blake, K. F. Maxcy, J. F. Sadusk, Jr., G. M. 
Kohls and E. J. Bell, Am. Jour. Hygiene, in press. 

3 E, W. Walch, Kitasato Arch. Exp. Med., 5: 63, 1923. 

4 Idem, Kitasato Arch. Exp. Med., 6: 235, 1925. 

5 EB. W. Walch and N. C. Keukenschrijver, Archiv fiir 
Schiffs- und Tropen-Hygiene Pathologie und Therapie 
Exotischer Krankheiten, Beiheft 1, 29: 420, 1925. 

6B. A. R. Gater, Trans. of the Eighth Congress, Far 
Eastern Assoc. of Trop. Med., Siam, 2: 132, 1930. 

7 Idem, Parasitol., 24: 143, 1932. 

8 R.Lewthwaite and S, R. Savoor, Lancet, 1: 255 (Part 
I), 1940; Lancet, 1: 305 (Part II), 1940. 

9D. R. Mehta, Ind. Jour. Med. Research, 25: 353, 1937. 

10 W. G. Heaslip, Med. Jour. Australia, 2: 555, 1940. 

11 Jdem, Med. Jour. Australia, 1: 380, 1941. 

12 Carl E. M. Gunther, Proc. Sixth Pacific Science Con- 
gress of the Pacific Science Asn., 5: 715, 1942. 
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The investigations of the commission were made jp 
an area on the northeast coast of New Guinea which 
is triangular in shape and delimited roughly by lines 
connecting Oro Bay and Buna with a native village 
ealled Inonda, which is on the Samboga River ap. 
proximately 20 miles inland. This locality, known 
as the Dobadura area, was one of the advanced bases 
of supply for the military operations conducted dur- 
ing 1943 and 1944. A clinical and epidemiological 
investigaticn of the oceurrence of scrub typhus or 
tsutsugamushi disease among the Army units moving 
into and through this base was made during the 
fall of 1943. 

In attempting to identify the species of mite re. 
sponsible for transmission in this area, larval forms" 
were collected not only from localities where eases 
were known to have originated and where as a result 
of use of the camp site extensive environmental 
changes had taken place, but also in similar places 
nearby, where natural conditions had remained un- 
disturbed. 

According to the method of collection, the larvae 
were divided into three groups: | 

(1) Those found attached to the skin of individuals 
who had been exposed in the field; 

(2) Those which were attracted to and climbed upon 
the boots of the observer standing in an infested spot— 
“*boot-collections’’; 

(3) Those which were found attached to the skin of 
small animals captured in the endemic area. 


Collections of mites which had become attached to 
the skin of individuals were few in number. Expo- 
sure of volunteers for the purpose appeared to be 
injudicious in view of the risk of infection with 
serub typhus. The species identified from this source 
of material were Schéngastia blestowei Gunther 1939, 
S. pusilla Womersley 1944 and T. buloloensis Gunther 
1939. 

“Boot collections” were made in a large number 


of loealities associated with the oeeurrence of eases 


of tsutsugamushi disease. The same three species 
mentioned above were found most frequently, and a 


13 Specimens were identified quite largely on the basis 
of the papers ‘‘The Trombiculinae (Acarina) or Iteh- 
mites of the Austro-Malayan and Oriental Regions,’’ by 
H. Womersley and W. G. Heaslip (Trans. Royal Soe. 8. 
Australia, 67: 68, 1943), and ‘‘ Notes on and Additions 
to the Trombiculinae and Leeuwenhoekiinae (Acarina) of 
Australia and New Guinea,’’ by H. Womersley (Trans. 
Royal Soc. S. Australia, 68: 82, 1944). Im these two 
papers 33 species are recorded for New Guinea, a few 
of which may be regarded as of tentative rather than of 
established validity and are still under consideration by 
Womersley and others. This applies to the species 
Trombicula fletcheri and Trombicula walchi, to which 
reference will be mage later. We are indebted to Mr. 
Womersley, South Australian Museum, Adelaide, for 
checking identifications of representative specimens col- 
lected in our investigation. 
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Wurth, 7. kohlsi Womersley 1944, was common. Two 
SB ecies less commonly found are particularly impor- 
Mant, namely, fletcheri -Womersley and Heaslip 
9043 and 7. walchi Womersley and Heaslip 1943. 
HPour species were rarely found in boot collections: 
WP. scincoides, Womersley 1944, Guntherana bipygalis 
WGunther) 1939, Guntherana parana, Womersley 
44 and Leeuwenhoekia nova-guinea, Womersley 
7 From boot collections and from the previous obser- 
Weations of MeCulloch** it was apparent that S. 
Diestowei, S. pusilla and buloloensis were abun- 
Want and widely distributed. These three species 
Z ppeared to be principally responsible for the ‘“‘serub 
Wich” from which troops suffered in certain areas, but 
"m seemed unlikely that they served as vectors of 
Rickettsia orientalis. They continued to be present 
™ considerable numbers in infected localities after 
Whe incidence of tsutsugamushi disease had become 
Wporadic or ceased altogether. There was no correla- 
Mon between the occurrence of “serub itch” and that 
"Ot tsutsugamushi disease. Patients with this disease 
Bave no history of itching at the site of the primary 
iesion or eschar produced by the infective feeding. 
Mhese lesions or eschars were found on various parts 
Mf the body, while the lesions of “serub itch” were 
Pharacteristically distributed on the ankles, legs and, 
Ho a lesser extent, over the lower trunk. 

The survey of the mites infesting local host animals 
the Dobadura area of New Guinea involved the 
examination of 55 rats,’® 28 bandicoots (Hchymipera 
Meockerelli), 1 wallaby, 2 birds and 3 lizards. On 
@nall animal hosts larvae were found attached singly 
mt various sites or in closely packed orange-red or 
Mhitish colonies numbering up to 300 or more indi- 
Miduals in each. Colonies were composed of one or 
‘hore species and were usually situated in the conchae 
met the ears, on the ear margins and in the region of 
Mhe genitalia. 

In view of the previous work with tsutsugamushi 
Bisease, attention was concentrated upon rats and a 
/Parsupial, the bandicoot, since the possibility existed 
Sthat the reservoir host of R. orientalis would be found 
@mong these animals. No rodents other than rats 
were found in the area concerned. Interest in mites 
mas centered upon larvae of the genus Trombicula, 
@ithough 5 other genera were represented in the col- 
ections from animal hosts. Table 1 summarizes the 
pedentifications of mites of this genus from rats and 

bandicoots. 


4 R. N, MeCulloch, Med. Jour. Australia, 2: 543, 1944. 
‘Species determinations were made through the cour- 
sy of Mr. E. L. Troughton, of the Australian Museum, 
Mydney, as follows: 29 Rattus concolor browni, 7 R. mor- 
m°*, 3 R. praetor (%), 5 R. gestri (%), 7 Melomys sp., 1 
romys lamington, 3 rats, sp. undetermined. 
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TABLE 1 
Found on Found on 
rats bandicoots 
Mite species 
Number Number 

speci- speci- 
animals mens animals esis 
Trombicula fletcheri . 25 250 22 399 
Trombdicula deliensis . 3 40 0 0 
Trombicula walchi .. 4 5 5 28 
Trombicula buloloensis 2 2 3 4 


T. fletcheri, a species closely allied to T. akamushi, 
was by far the most prevalent and abundant species 
on both rats and bandicoots. Since it had been en- 
countered in boot-collections it presumably also at- 
tacked man. Next in importance on these hosts was 
T. deliensis and the closely related if not identical 
species, 7. walehi, which had also been taken in boot- 
collections. J. buloloensis was least frequently taken. 
Few S. blestowei and no 8S. pusilla were found on 
these hosts. 

In an effort to recover R. orientalis, eight pools of 
larval mites (7 from bandicoots and 1 from a rat, 
R. mordax) were emulsified and injected intraperi- 
toneally into groups of 4 mice, each group receiving 
the emulsion from a single animal. Part of each 
pool was retained for species identification. The re- 
sults with six of these pools were negative; two were 
positive. Both were from bandicoots. 

From one (Host 21) over 300 larval mites were re- 
moved. Approximately 100 were retained for identi- 


fication and the rest used for the inoculation. All the 


69 specimens which were examined were classified as 
Trombicula fletcheri. From the other bandicoot (Host 
22), similarly infested, about 90 mites were retained 
for identification and the rest, about 150 or more, 
were injected into mice. In the sample lot which 
was examined there were 63 T. fletcheri, 1 T. walchi 
and 1 Guntherana parana. 

The rickettsial strains which originated from these 
two mite pools were designated No. 21 mite strain 
and No. 22 mite strain. These strains were continued 
by passage in mice and compared with strains recov- 
ered by inoculations of mice with blood from patients 
suffering from tsutsugamushi disease infected in the 
same area. Immunity tests between the strains of 
mite origin and a strain of human origin carried out 
in rabbits, hamsters and Swiss mice indicated com- 
plete cross protection. The human and mite strains 
were identical in behavior and exhibited the charac- 
teristies of R. orientalis. 

Brain tissue from both bandicoots (Hosts 21 and 


22), injected into mice, failed to produce rickettsial - 


infection. Up to the present there is no convincing 
evidence that the bandicoot is a reservoir host. Since 
R. orientalis may be passed in mites from one gen- 
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eration to the next, it does not follow that the positive 
pools were infected by feeding on Hosts 21 and 22. 
The infection may have originated in the larvae of a 
previous generation feeding on another host species. 
The evidence presented above establishes the recov- 
ery of R. orientalis from Trombicula fletcheri and 
indicates that this species of trombiculid mite serves 
as a vector of tsutsugamushi disease in northeast New 
Guinea. 
Francis G. BLAKE 
KennetH F. Maxcy 
JosePH F. Sapusk, JR., 
Colonel, MC, AUS 
GLEN M. Kou1s, 
Major, SnC, AUS 
EK. JoHN BELL, 
Captain, SnC, AUS 


AGGLUTINATION OF STAPHYLOCOCCUS 
AUREUS IN THE PRESENCE OF CHORIO- 
ALLANTOIC FLUID FROM HEN’S EGGS! ? 


CERTAIN strains of Staphylococcus aureus will ag- 
glutinate when grown in the presence of normal? or 
influenza (PR8) virus-infected chorio-allantoie fluid. 
However, egg fluids vary in their ability to manifest 
this phenomenon, as is shown by the fact that a 
clumping of bacteria will oceur in a dilution of 1 to 
64 with some fluids and only 1 to 4 with others. 
Moreover, various strains of staphylococci, when cul- 
tured in the same chorio-allantoic fluid, may differ in 
their ability to show agglutination. Therefore it ap- 
pears that there are two principal variables involved 
in the manifestation of this reaction, one associated 
with the organism, determining whether it will or will 
not be refractory, the other present in the fluid, deter- 
mining whether or not it will exhibit the effect. 

The phenomenon may be demonstrated by adding 
a drop of a six- to eight-hour nutrient broth culture 
of susceptible Staphylococcus aureus to varying dilu- 
tions, in extract broth, of normal or virus-infected 
chorio-allantoic fluid. These cultures are then incu- 
bated over-night at 37° C. and observed the following 
morning after being held at room temperature for 
an hour. Readings are made on a rough quantitative 
scale in a manner similar to that used in the conven- 
tional agglutination test, assigning values ranging 
from 1+ to 4+. 

A wide variety of bacteria, including Gram-positive 

1 Preliminary studies. 

2 This investigation is aided by grants from the Fluid 
Research Funds, Yale University School of Medicine, and 
the International Cancer Research Foundation. 

3 The term ‘‘normal’’ as used in this paper with refer- 
ence to chorio-allantoic fluid and mouse lung filtrates is in 
contrast to the influenza-infected materials. It does not 
imply that these ‘‘normal’’ substances may not possess 


other anomalous agents which may support this agglutina- 
tion phenomenon. 
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those investigated only certain strains of Staph ylocg, 


cus aureus and possibly Staphylocoecus albus dei 


nitely participate in the reaction.  Staphylococcy 
citreus, tested a few times, has been consistently ». 
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and negative cocci and rods, have been tested, but of 


fractory. The phenomenon may be elicited by usin 


heat-killed staphylococei or living bacteria. Whi) 
the agglutination takes place in a higher dilution ¢ 


egg fluid when killed organisms are used, the cluny iy 
formed are usually smaller and the extent of reaction fy 
from tube to tube may vary irregularly. All the pre. fF 


ent observations. were made with living bacteria. 
Of the 31 cultures of Staphylococcus aureus studied, 


ineluding 26 freshly isolated strains from hunafy 


sources, two of animal origin and three laboratoy 


strains, 10 of the human pathogens and one of tht 
laboratory cultures were clumped when grown in eg fy 


fluids. While most of the agglutinable strains giv) 


an occasional negative reaction, those bacteria whic 
are refractory are consistently so. The most outstani. & 


ing example of the latter is the Wood 46 strain 
On the other hand, a freshly isolated strain of staphy-F7 
lococeus, designated as “Craig,” has always aggli— 
tinated in the presence of egg fluids infected withB™ 


influenza virus and practically always with norml® 


fluids. These two strains, therefore, have been useif 


to evaluate the relative potencies of various chori- 


allantoic fluids. Of 106 tests run with the Craig : 
strain against normal fluid, only 11 failed to yieli 


clumping. Of the 48 tests carried out with Craig 


and the virus-infected fluids, all showed agglutination 


The Wood 46 strain has never shown agglutination 
with either normal (43 tests) or virus-infected (51 
tests) egg fluids. 

The agglutination of susceptible bacteria by choric- 
allantoic fluid is not limited to any one medium 
which the organisms may grow. All the media tried— 
extract broth, infusion broth, “Savita” and peptone 
broth—support the phenomenon. Everything els 
being equal, the extent of agglutination in these var- 
ous media appears to depend upon the degree oi 
growth or the number of the organisms presetl. 


However, there is one exception to this generalization, 


in that for some reason yet to be determined, suscep- : 


tible staphylococci growing in a medium of vitami- 
free casein digest, nicotinic acid, thiamin, biotin and 
salts are completely refractory to the effect of al 
chorio-allantoie fluids, normal and virus-infected. 

It does not matter so far as the qualitative aspects 
of the test are concerned whether the staphylococcus 
egg-fluid mixtures are incubated at 37° C. or at root 
temperature. If the growth is too heavy, the test may 
prove difficult to interpret. Most of the tests have 
been run at an original pH of 7.3, which may > 
reduced to around 6.8 after 18 hours’ ineubation. 
However, further studies have shown that the reaction 
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is favored by more alkaline pH. Changes in surface 
tension of the media* do not alter the manifestation 
of agglutination by susceptible bacteria so long as 
growth is possible. 

No correlation has been found between agglutinabil- 
ity of susceptible organisms and their capacity to 
produce coagulase, to ferment mannitol and to pro- 
duce rabbit-cell hemolysin. Agglutinable staphylo- 
cocci have been tested with other materials from the 
egg, such as albumin, yolk and an emulsion of chick 
embryo, but none has given the phenomenon as de- 
scribed. A limited number of observations suggest 
that amniotie fluid probably possesses, in common 
with the chorio-allantoic fluid, the ability to exhibit 
the reaction. The effects of normal horse serum as 
well as peptone have been tested with negative results. 
Further, there is no apparent relation between the 
present agglutination reaction and the known prop- 
erty of some staphylococci to show clumping when 
grown in media containing human red blood cells. 
Experiments have ruled out the possibility that this 
reaction is associated with any colony change due to 
bacterial dissociation. Preliminary observations sug- 
gest that bacteriophage® does not play a role in this 
phenomenon, since both the Craig and the Wood 46 
strains have been shown to carry bacteriophage. 

This property of the egg fluid, whether in normal 
or virus-infected material, disappears very rapidly 
(in 1 to 2 min.) at 56° C. If, however, the titer is 
unusually high, exposure for 5 minutes at this tem- 
perature may be required for inactivation. The ag- 
glutinating property of the fluid will remain active at 
ice-box temperature for a month or more. 

When this agglutination phenomenon was first ob- 
served, it was in association with influenza virus-in- 
fected chorio-allantoic fluid. However, some normal 
fluids were soon found to manifest the same effect 
with susceptible bacteria. In these early experiments 
filtrates® of mouse lung infected with influenza virus 
were tested as well as filtrates from normal mouse 
lungs. Similar results were obtained using these 
reagents as have been described for the chorio-allan- 
toie fluids. . Wood 46 strain showed no agglutination 
with virus-infected or normal lung filtrates in the 
tests made, 14 and 12, respectively. The Craig strain 
was agglutinated by all 14 virus-infected filtrates, but 
in only 4 of the 12 tests with normal lung material 
did the reaction take place. This aspect of the work 
while interesting has not been stressed, for when 
filtrate-broth mixtures stand for 18 hours at 37° C. 

*W. E. Larson, W. F. Cantwell and T. B. Hartzell, 
Jour. Infect. Dis., 25: 41-46, 1919. ; 

5 F. d’Herelle, ‘‘The Bacteriophage and Its Behavior,’’ 
p. 73.. Baltimore: Williams and Wilkins, 1926. 

6 Mouse lungs, both normal as well as virus-infected, 


were ground and filtered through a Berkefeld ‘‘N’’ filter 
before use in the test. 
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or at room temperature, the precipitation of dena- 
tured proteins makes reading of the test difficult. 
While most samples from normal lungs tested against 
various strains of staphylococci gave negative reac- 
tions (27 tests), occasionally positive results were 
obtained (4 tests). Agglutinins for staphylococci 
were lacking in the blood serum from these mice. 

Just what part, if any, the influenza virus plays in 
this agglutination is not understood at present. The 
fact that most normal chorio-allantoie fluids give the 
reaction would tend to minimize the importance of 
this infecting agent. Also, recent experiments show 
that if one adsorbs the influenza virus from infected 
fluids with chicken red blood cells and elutes the virus 
in buffer,’ the fluid which no longer gives the agglu- 
tination of red blood cells agglutinates susceptible 
staphylococci to the same titer as before adsorption. 
On the other hand, the buffer into which the virus 
is eluted does not possess the ability to agglutinate 
susceptible bacteria even though the virus has been. 
concentrated, as shown by the chicken red blood eell 
agglutination test. 

Summary: Certain strains of Staphylococcus aureus 
will agglutinate when grown in the presence of nor- 
mal or influenza virus-infected chorio-allantoiec fluid. 
Fluids are rendered inactive after heating at 56° C. 
for one or two minutes. Surface tension and tem- 
perature are not important factors in the manifesta- 
tion of the phenomenon so long as they are within 
the limits ‘compatible with growth. The reaction is 
favored by an alkaline pH. Bacterial dissociation is 
not a feature of this phenomenon and the relationship 


_ of this reaction to bacteriophagy is probably not 


significant but is being investigated further. Similar 
reactions as described for the egg fluids may be seen 
when Berkefeld filtrates of influenza virus-infected 
and normal mouse lungs are used. A more detailed 
account of all the data will appear at a later date. 

Epwarp W. SHRIGLEY 

DEPARTMENT OF BACTERIOLOGY, 
YALE UNIVERSITY SCHOOL OF MEDICINE 


AN ANTIGEN-ANTIBODY REACTION WITH 
TETRAHYMENA WHICH RESULTS 
IN DYSTOMY! 

AN interesting reaction of the free-living, holo- 
trichous ciliate, Tetrahymena? (Colpidium-Glaucoma 
group), has been observed in experiments dealing 
with several strains of the organism and immune 
rabbit sera. These ciliates show the agglutinative, 
paralytic and sheath-formation reactions described by 
Robertson® when they are incubated for an hour or 

7 W. M. Stanley, Jour. Exp. Med., 79: 255-65, 1944. 

1 This work was aided by a grant from the Rocket¢ller 
Foundation. 


2 We are very grateful to Professor George W. Kidder 
for the cultures used in this work. 
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two in mixture with antisera of appropriate dilu- 
tions. In still higher dilutions and with further incu- 
bation they show a sharp increase in the number of 
cells in division as compared to the number of young 
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phenomena when grown in the presence of certain 
selected strains of bacteria. In both of these studies 
the oceurrence of an increased number of dividing 
pairs of organisms and the development of monsters 


TABLE 1 
THE REACTIONS OF TETRAHYMENA, STRAIN H, IN muiadbid ANTISERA 


Rabbit Serum 
Dilution Reaction 
Type 
1-16 1-32 1-64 1-128 1-256 1-512 1-1024 
homologous 0 5 15 64 36 10 Dividing pairs 
immune 68 55 3 17 12 57 48 voy le individuals E 
0 0.10 0.40 3.80 3.00 0.20 0.04 tio (1) to (2) 
heterologous 2 8 1 2 7 4 Dividing pairs 1) 
immune 38 44 62 39 5 75 52 Single individuals (2) 
0.05 0.20 0.01 0.05 0.10 0.05 0.08 Ratio (1) to (2) 
normal + 3 2 2 3 2 3 Hone my | airs (1 
52 60 43 45 30 62 50 single ind (2 
0.08 0.06 0.05 0.04 0.10 0.03 0.06 tio (1) to 
Legend: +++ to +, strong to weak reaction; — no reaction. 


and mature cells not in division. In some experiments 
as many as 80 per cent. of all the cells used in the 
test have been found in division at one time. With 
continued incubation, running up to 24 hours, many 
of the pairs of cells which seem unable to complete 
the process of division have been seen to undergo 
further abortive attempts at division and develop into 
chains of three or four parts or into multinucleated 
giant cells of very irregular shape. 

The reaction seems to be an antigen-antibody affair: 


it has been observed in all combinations of organisms . 


and antisera in which the reactions described by 
Robertson cecur; it has not been observed in combina- 
tions with antisera or normal serum in which those 
reactions do not oceur. Table 1 illustrates the speci- 
ficity of the reaction and the frequence with which 
it oceurs in populations subjected to antibody. 

We have been impressed with the ability of these 
organisms to continue growth in spite of a sharp 
delay or failure to complete division when under the 
influence of antibody. The rate of increase of total 
sedimentable cell volume, as measured in Goetz phos- 
phorous tubes in several experiments, seemed to be 
about the same in the presence of dilute but effective 
antibody as in normal control serum. Moreover, the 
progressive increase in size of many affected cells has 
been followed microscopically. Thus the principal 
involvement of the organisms in the reaction seems to 
be connected with the cell surface. 

It is perhaps especially significant that other cul- 
tures of this genus have been reported by Chatton and 
Chatton* and Sonneborn® to exhibit somewhat similar 


3M, Robertson, Jour. Path. and Bact., 48: 305, 1939. 


was recorded, but there seems to be some difference 
in the details of events they observed and the reaction 
recorded here. 
JAMES A. HARRISON 
_EuizapetH H. Fow 
DEPARTMENT OF BIOLOGY, 
TEMPLE UNIVERSITY 


ORAL ADMINISTRATION OF PENICILLIN 
IN CORN OIL AND LANOLIN 


PREPARATIONS for oral administration of penicillin 
are undoubtedly increasingly in demand. Since Lib- 
by’s! original demonstration that appreciable concen- 
trations of penicillin can be attained in the animal 
body following the oral administration of penicillin in 
cottonseed oil, a number of modifications have been 
offered by other investigators with varying results. 

Gyorgy et al.? have given penicillin orally with tri- 
sodium citrate as a buffer salt to eliminate the destruc- 
tive action of the hydrochloric acid in the stomach. 
Chow and McKee® delayed the action of penicillin by 
combining it with human plasma proteins. Little and 
Lumb‘ report results with a combination of the stabi- 
lizing effect of protein and the buffer action of sodium 
bicarbonate. Their best results were obtained with 
using raw egg as the protein. The work of Charney, 


4K. Chatton and Mme. Chatton, Rev. Suisse de Zool., 
32: 99, 1925. 

5T. M. Sonneborn, Biol. Bull., 43: 187, 1932. 

1R. L, Libby, ScIENCE, 101: 178, 1945. 

2P. Gyorgy, H. N. Vandergrift, Wm. Elias, L. G. Colio, 
F. M. Barry and J. D. Pilcher, Jour. Am. Med. Asn., 127: 
639, 1945. 

3B. F. Chow and C. M. McKee, ScrIENCcE, 101: 67, 1945. 
is C. J. 4 Harwood Little and George Lumb, Lancet, 1: 
203, 194 


Bfolloy 


Ballow 
t 


Skamp 


We 


taine 
4 
4 about 


Mix t 


(55,0 


On 


ti 


ming a 


Balique 
Bphate 
Bassay 


Uri 


Stained 


who r 
olutic 
| The 
rine 
in the 
Bpenici 
Saline 
Bame t 

Prey 


JUL 
Albi 
i 
sod 
ot tl 
nitie 
In 
the 
subst 

abso: 
lanol 
Mand : 
Ingre 
An 
Col 
WG 
‘ 

Xeret 
OU, 
NCE, | 
9: 11 
BL: 96, 


20, 1945 


 Alburn and Bernhart,° using the gastric antacid tri- 
PF odium citrate, demonstrates that such neutralization 
©} of the gastrie acidity permits the absorption of a sig- 
> nificant quantity of penicillin by the oral route of 
administration. 

* In order to protect the penicillin from the gastric 
©) acidity and thus make it available for absorption from 
‘ the small intestines, where most of the fat digestion 
Pe occurs, we combined a light oil with a heavier greasy 
substance (lanolin) and found that in this way the 
2 absorption period could he materially extended. The 
Janolin is also instrumental in providing a uniform 
"and stable suspension. 


PREPARATION OF PENICILLIN SUSPENSION 


Ingredients: 

© Anhydrous Lanolin U.S.P. 50 per cent 
Corn Oil (Edible grade) 
Penicillin caleium q-d. 


Weigh the lanolin and corn oil in a suitable con- 
Mtainer and heat gently to 55-60° C. Mix well in a 
Micro- mineer® until homogeneous. Allow to cool to 

M about 40° C, at which point incorporate the penicillin. 
Mix thoroughly and dispense in No. 1 gelatin capsules 
(55,000 Oxford units per capsule). 


EXPERIMENTAL 


» One capsule was taken by each subject at 7: 00 a.m., 
Pfollowing an overnight fast. No food or liquid was 
allowed for a minimum of two hours after the dose 
Iwas taken. Each urinary excretion was collected dur- 
Ping a period of 48 hours, the volume recorded and an 
Baliquot placed in a bottle containing ether and phos- 
Bphate buffer for preservation until assayed. The 
° assay of penicillin was performed by the Rammel- 
Skamp method.? 


RESULTS 


Urine concentrations of penicillin which were at- 
Stained at the various time intervals are recorded in 
elig. 1. The penicillin levels in the control subjects 


solution are presented for comparison. 

The average total recovery of penicillin in human 
Murine in the vehicle described was 14 to 16 per cent. 
in the 24-hour period. The average total recovery of 
Penicillin in the control subjects taking the penicillin 
Saline combination was 2 to 3 per cent. under the 
Same test conditions. 

Previous investigations disclose measurable urinary 
xeretions of penicillin following oral administration 
to 6 to 12 hours.’ 45 

) °J. Charney, H. E. Alburn and F. W. Bernhart, Sct- 
NCE, 101; 251, 1945. 


5W. O, Alford and E. D. Palmes, Jour. Lab. Clin. Med., 
1104, 1944, 


Rammelkamp, Proc. Soc. Exp. Biol. and Med., 
j 5 42. 
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ho received their dose of penicillin in normal saline: 


67 


In a group (I) of individuals (predominately 
males) as shown in Fig. 1 (A) the highest level of 
penicillin appears in the urine in approximately 2 
hours; whereas in another group (II) of individuals 


of Peniciiun 
On anc LANeLIN 


ve Lecewo.: 


> 
T 
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eo 


Fig. 1 


(predominately females) as shown in Fig. 1 (B) the 
highest level of penicillin does not appear in the urine 
until after approximately 8 hours. No explanation 
for this difference is advanced. 

The combination of penicillin in corn oil and lanolin 
here reported was found in human urine in measurable 
quantities for 24 hours and in some individuals for 
more than 42 hours. The prolonged absorption of the 
peniciliin may be attributed to the additive value of 
both ingredients. ‘he degradation of the corn oil 
undoubtedly does not oecur under the acidie condition 
of the stomach but rather in the small intestines.1 The 
lanolin is chiefly composed of the esters of higher aleo- 
hols (cholesterol and isocholesterol) which are by their 
nature very difficult to decompose. This has the dis- 
tinct advantage of further delaying the absorption. 


SUMMARY 


Oral administration of penicillin suspended in equal 
parts of corn oil and lanolin extends the maintenance 
of the penicillin level in the system (as determined by 
urine bio-assay). Measurable quantities were found 
24 to 42 hours after ingestion. 

Recovery of the penicillin is about five times higher 
than under administration in saline solution. 

We wish to express our sincere appreciation to the 
various members of our staff who volunteered as sub- 
jects for these experiments. 

D. PERLSTEIN 
R. G. KLUENER 
A. J. LizrpMann 
With technical assistance of 
I. 


ScCHENLEY RESEARCH INSTITUTE, 
LAWRENCEBURG, IND. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


COMPOUNDS FOR CONTROL OF ORANGE 
DECAYS 


Decays of fruits, caused either by the stem-end rot 


organisms, Phomopsis citri and Diplodia natalensis, 


or the green and blue mold organisms, Penicillium 
digitatum and Penicillium italicum, have resulted in 
serious economic losses. Investigations on control 
measures have been carried on intensively over a long 
period by the U. S. Department of Agriculture Sub- 
tropical Fruit Field Station, Orlando, Fla. Recently 
a brief report! was made on the striking effectiveness 


of thiourea in controlling these diseases. The amounts 


of thiourea possible of ingestion from treated fruits 
is much below tke lowest dose mentioned in any 
toxicity studies, but treatment of fruits with this ma- 
terial can not be recommended until prolonged feed- 
ing tests have been completed. Consequently, a search 
has been made for less objectionable compounds of 
equal effectiveness. 

Compounds for testing were selected in part on the 
basis of structural similarity to thiourea and in part 
on the basis of reports of promising materials by other 
workers.* 

Of twenty-five materials recently tested, thioaceta- 
mide, 8-hydroxy=quinoline sulfate and 2-aminothiazole 
gave good to excellent control of decays. The results 
obtained with those concentrations found most effec- 
tive are presented in Table 1. 


TABLE 1 
CONTROL OF ORANGE DECAYS 


Decays 
4.4 
Treatment & 5 = | 
Zalcacetamide, 5 per cent... 5 232 2 2 1.7 
Chie? 5 2381 46 30 #£32.9 
8-Hydroxyquinoline sulfate 5 
2- Aminotniazole, 5 per cent. 
(1 bid sie tye 2 80 2 4 7.5 


In the experimental treatments oranges were dipped 
from 2 to 5 seconds in water solutions. Each lot con- 
sisted of approximately 40 fruits. Several varieties 
were used, and in most experiments the fruits had 


1J. F. L. Childs and E. A. Siegler, Phytopathology, 
34(11): 983-985, 1944. 

2P. Cristol, R. Seigneurin and J. Foureade, Compt. 
Rend., 200: 2223-5, 1935; Chem. Abst., 29: 7159-9, 1935. 

3'W. M. Hoskins, H. P: Bloxham and Marian W. Van 
Ess, Jour. Econ. Ent., 33(6): 875-881, 1941. 

4H. Rivier and James Borel, Helv. Chim., Acta II, 
1219-1228, 1928. 

5 George A. Zentmyer, Phytopathology, 32(1): 20, 1942. 
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for consideration by those interested in this probleu. e 
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been previously exposed to ethylene gas to predispog a 
them to rapid stem-end deeay. After treatment thf 
fruits were held at 70° F. for several weeks befor §) 
examination. 
The explanation for the effectiveness of three of th fy 
materials found to date may lie in certain similaritie 
of chemical structure. It appears that the preseny 
of both an amino group and sulfur is essential fo — 
fungicidal activity in these compounds. Thioures, 
previously reported on, is effective, while urea is in. fy 
effective. Both compounds carry amino groups, but pp 
the effective one carries in addition divalent sulfw.— 
Thioacetamide (Table 1) is effective, while thioacetic¥ 
acid is not. In this case both compounds carry sulfw, ’ 
but the effective one carries in addition an amin ff s 
group. The compound 2-aminothiazole also satisti« 
this criterion and is effective (Table 1). Thiourea in f 
water solution is reported to tautomerize to the thidf- 
form;‘ if so, it is probable that thioacetamide ani fi? 
2-aminothiazole do likewise. Cristo] et al.? maintain, 
however, that the thiol form does not exist in neutral F 
aqueous solution and that S=C—NH, and HN-— 
| 

NH, 
C—NH, are the only possible forms. It is not pos 

sible at this time to state whether the toxicity note i ™ 
in these thio-amino compounds is due to the presence fh this 
of a thiol form or a ring form. : 
To the best of our knowledge the compounds studiei 
may also require considerable toxicity investigation 
before they can be accepted for use in the treatmeni 7?! 
of fruits. Since, however, they are effective and sine fy 
it is possible that their toxicity may be of such orde fy 
that they would be preferable to thiourea, we feel thei 
data concerning their effectiveness should be presente 


J. F. L. Cains 
EK. A. SIEGLER 
BuREAU oF PLANT INDUSTRY, SOILS AND. 
AGRICULTURAL ENGINEERING, 
AGRICULTURAL RESEARCH ADMINISTRATION, 
U. S. DEPARTMENT OF AGRICULTURE 


THE ELECTRONIC BLANCHING OF 
VEGETABLES! 


For their successful preservation by freezing 
dehydration, vegetables are briefly exposed to flowitf 
steam or boiling water. This heat treatment resul a 
in the inactivation of enzymes which may be resp" 


1 Journal Paper No. 637, of the New York State Agt 
cultural Experiment Station, Cornell University, i 'the 
N. Y., June 4, 1945. Pel i in 
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ible for the deterioration of flavor and destruction 
of ascorbic acid and carotene during storage. The 
©® ise of these heating agencies, however, often damages 
Tithe texture of the vegetable, making them undesirably 
oft. Moreover, the steam or boiling water leaches 
Pout vitamin C and members of the vitamin B com- 
t plex from these foodstuffs. 
It has oceurred to us that if electronic heat could 
She employed in lieu of steam or boiling water, the 
"Stexture might be improved and losses in vitamin con- 
Fient due to leaching greatly reduced, if not eliminated. 
in. (Further, through. the use of high frequency electricity 
Wit was thought possible to place the washed fresh 
regetables in the final retail cartons, pass them 
hrough a high frequency field for enzyme inactiva- 
ion and thence into the freezer. Such a procedure 
Nshould eliminate much handling and possible atten- 
; Padant contamination of the vegetable before it reached 
ithe consumer in the frozen state. 
") In preliminary experiments frequencies of 7 to 10 
"and 28 to 29 megacycles were used, but the applica- 
in, @ tion of sufficient r.f. power to cause the rapid heating 
of peas, diced carrots and diced potatoes resulted in 
"arcing between the electrodes and any projecting 
MWegetable tissue. There was also burning between 
"Gndividual pieces, although the tendency to arcing or 
i flashover was less at the higher frequency. Recourse 
ras then made to a frequency of 150 megacyeles. 
>Experiments conducted on the heating of cabbage 
nobel f vith an oscillator? having an output of 750 watts at 


his high frequency have shown that there is little 
“tendency to are if the vegetable is tightly packed into 
tudied phe container. In testing the effectiveness of dielectric 


esenct 


vationgemeating, heads of cabbage were cut into slices an 
tment eerighth of an inch thick and the shredded material 
| since 4 acked into Peters-type cartons commonly used in 
ordefemtie freezing of vegetables. A carton of shredded 
se] the[eeabbage was placed between two copper electrodes 
sentel[emounted in an electrie air oven. Tuning stubs were 
obleu.f #'tached to the electrodes to eliminate standing waves* 
Pend assist in coupling the load to the oscillator. An 
UPS FP Pven temperature of 100° C. was used to prevent the 
[fondensation of moisture on the electrodes and coun- 


: eract heat losses from the carton by radiation. A 
PPeating period of two to three minutes was sufficient 


FAGARINE, A POSSIBLE SUBSTITUTE 
FOR QUINIDINE 


. THE present difficulty of obtaining quinidine in 
JP evantity has prompted us to send the following in- 


By * We are indebted to R.C.A. for the loan of the oseil- 
i htor and to Dr. G. H. Brown and Mr, R. A. Bierwirth, 
met the R.C.A. Laboratories, Princeton, N. J., for their 


Pclp in the arrangement of the tuning cireuit. 
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to raise the temperature of 180 grams of cabbage to 
99° C., as indicated by a spirit-filled thermometer 
inserted in the carton. 

As an indication of the small nutrient losses that 
may be expected in blanching with r.f. power, the 
ascorbie acid contents of raw and of water, steam 
and electronically blanched cabbage samples were 
determined. The blanching periods were in each case 
of minimal duration to insure a negative catalase test. 
The results are presented in Table 1. 


TABLE 1 


Loss oF ASCORBIC ACID DURING BLANCHING BY BOILING 
WATER, STEAM AND R.F. POWER 


Blanching A8COrbiC por cent. 


Sample time in acid loss on 
content 
minutes | mg/gm blanching 
Steam blanched ........ 2.5 0.26 . 32 
Water blanched ........ 0.75 0.23 40 
Electronically blanched . 2.5 0.33 3 


The same lot of shredded cabbage was used for all 
three blanching operations, and 35-gram portions were 
taken for analyses to insure adequate sampling. The 
water and steam treatments were carried on simul- 
taneously, hence only a single analysis of the raw 
product sufficed as a reference. Since the electronic 
blanching was performed an hour later and raw 
shredded cabbage loses ascorbic acid on standing, a 
second raw sample was analyzed immediately prior 
to r.f. application. 

The nearly negligible loss of ascorbie acid during 
electronic blanching ih contrast to the 30 to 40 per 
cent. losses occurring in the steam and water proc- 
esses points the way to production of processed vege- 
tables of higher nutritive value. Other vegetables 
have been successfully blanched by electronics, and 
more extensive studies of the value of dielectric heat- 
ing for the inactivation of enzymes in fruit and vege- 
tables are in progress and will include storage trials. 

JAMES C. MOYER 
ELMER StToTz 
N. Y. STaTeE AGRICULTURAL EXPERIMENT 
STATION, 
CORNELL UNIVERSITY, GENEVA, N. Y. 


DISCUSSION 


formation on a-fagarine, which has cardiac effects 
similar to those of quinidine leading us to believe 
that it might be employed as a substitute and, more 
important, that it might open the way for the prepara- 


3R, A. Bierwirth and C. N. Hoyler, Proc. Inst. Radio 
Engrs., 31: 529-536, 1943. 
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tion of new substances having the same or superior 
quality as the classical cinchona alkaloid. 

Stuckert? was the first to isolate some new crystal- 
line bases from the leaves and young twigs of Fagara 
coco (Gill) Engl., a tree growing in central and 
northern Argentina. He called the three major alka- 
loids a, B and y-fagarine. We shall designate the 
first alkaloid as fagarine only in this article and in 
future papers, and shall leave the other two names 
with the Greek initial letters to differentiate them. 

Deulofeu, Labriola and De Langhe? showed that 
B-fagarine was identical with skimmianine and that 
y-fagarine was a methoxydictamine. It has been 
finally established that the last base corresponds to 
8-methoxydictamine. Details of this work by Berin- 
zaghi, Deulofeu, Labriola and Muruzabal are in 
course of publication.® 

Fagarine has a structure different from the other 
two bases. Deulofeu, Labriola and De Langhe? 
found that it was a stronger base, had two meth- 
oxyl groups, one dioxymethylene group and one 
methylimino group. They proposed the formula 
C,3;H,,NO,. Deulofeu and Labriola in unpublished 
experiments have found on the basis of new analyses 
of the picrate and the methiodide that formula 
C,,H,,NO, agrees better with the analytical data. 
On oxidation with acid permanganate, fagarine 
yields m-methoxybenzaldehyde, so that a probable 
structure could be: 


CH, 
CH,0O 4 
| OCH, 
CH,O.} \ 


The pharmacological effects of this alkaloid were 
studied by Stuckert and Sartori,* who found in 
amphibians and rabbits a depressive action on cardiac 
function. Moisset de Espanés and Moyano Navarro® 
found in dogs a depression of all cardiac fundamental 
properties. The cronaxie of the myocardium is pro- 
longed.® 


1G. Stuckert, ‘‘Investigaciones del Laboratorio de 
Quimica Biolégica, Cérdoba,’’ Vol. I, 1933. Vol. II, 1938. 

2 V. Deulofeu, R. Labriola and J. De Langhe, Jour. Am. 
Chem. Soc., 64: 2326, 1942. 

3B. Berinzaghi, V. Deulofeu, R. Labriola and A. 
Muruzabal, Jour. Org. Chem., in publication. 

4G. Stuckert and A. Sartori, Rev. Univ. Nac. Cérdoba, 
Argentina, 19, 1932. 

5 E, Moisset de Espanés and B. Moyano Navarro, Rev. 
Soc. Arg. Biol., 12; 137, 1936; Comp. rend. Soc. Biol., 
127: 510, 1938. 

6 E. Moisset de Espanés, Rev. Soc. Arg. Biol., 13: 259, 
1937; Comp. rend. Soc. Biol., 126: 834, 1937. 
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The threshold for tachysistolia and fibrillation, bot, 
auricular and ventricular, to faradie stimulation, fm 
increased, fagarine being more active than quinidin, [ie 
when given in the same doses; besides the spontaneo, [ee 
auricular fibrillation developed in the course of som[™ 
experiments on the exposed heart rapidly vanishe) 
under the effect of fagarine.’ 

Fagarine, as opposed to quinidine tried out undef 
the same conditions, decreased in dogs the risk of 
primary ventricular fibrillation following experimen. 
tal coronary occlusion.’ So far as toxicity is cor. 
cerned, dogs and rabbits tolerated doses of 5 mg pal 
kilo given endovenously three times a day for 45 day. 
without any actual or subsequent disturbance.® 

Taquini’® has tried fagarine with six patients, twit 
with auricular flutter and four with auricular fibril. 
lation. The cases with auricular flutter had a coronan hs 
eardiopathy; two out of the four with auricule—y 
fibrillation were affected by rheumatic mitral stenosi: Ry 
and the other two had a coronary cardiopathy. | 
the cases were studied for a period varying froy ; 
several weeks to several months before the administr. 
tion of fagarine. In all of them but one, quinidin 
administered in the usual dose had failed. a 

From 0.06 to 0.1 g of fagarine hydrochloride, i ’ 
water solution, were administered intramuscularly tft 
each patient in a single dose. Within 30 minutes i 
all cases a normal sinus rhythm was reinitiated. lie 
one of the cases after 28 days the flutter recurred « 
a consequence of an unusual effort of the patient. {By 
new administration of fagarine was again efficient 1 
reinstall a sinus rhythm. 

According to these results we believe that this drujy 
will be successfully employed in the treatment of the 
and other disturbances of the cardiae rhythm. Thi 
detailed clinical observations and the pharmacologic: 
effects on man will be published soon. 

VENANCIO DEULOFEU 
RAFAEL LABRIOLA 
LABORATORY OF ORGANIC CHEMISTRY, 
FACULTAD DE CIENCIAS Exactas, F.y N. 
UNIVERSITY OF BUENOS AIRES, ARGENTINA 
Oscar Orfas 
E. Motsset pE Espanis 


INSTITUTO DE FIsIoLoGia 
FACULTAD DE CIENCIAS MEDICAS 
UNIVERSITY OF CéRDOBA, ARGENTINA 
ALBERTO TAQUINI 
INSTITUTO DE INVESTIGACIONES CARDIOLOGICAS I 
FACULTAD DE CIENCIAS M&DICAS 
UNIVERSITY OF BUENOS AIRES, ARGENTINA 


7 E. Moisset de Espanés, Rev. Soc. Arg. Biol., 13: 
1937 ; Comp, rend. Soc, Biol., 127: 118, 1938. f 

8 E. Moisset de Espanés, Rev. Soc. Arg. Biol., 13: 1" 
1937 ; Comp. rend. Soc. Biol., 127: 233, 1938. 4 

9 E. Moisset de Espanés, Rev. Soc. Arg. Biol. 12, >" 
1936; Comp. rend. Soc. Biol., 127: 579, 1938. i 

10 A. Taquini. Unpublished results, 
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Juty 20, 1945 


THE EFFECTS OF DDT AND OF SODIUM 
MONOFLUORACETATE UPON PHYS- 
ARELLA OBLONGA MORGAN 


THE efficacy of DDT as an insecticide has naturally 
aroused interest as to its possible use as a fungicide. 
Yet, so far as I am aware, the only published account 
of experiments dealing with this problem is that of 
D. O. Morris. Since, for some time, I have been 
keeping cultures of the slime mold, Physarella oblonga, 
it occurred to me that it would be of interest to test 
the effect of DDT upon that organism. 

About forty tests were made, most of them involv- 
ing ine use of DDT in acetone. DDT is practically 
insoluble in water, but is soluble in acetone to the 
extent of 52.56+2.5 gms/1. A saturated solution of 
acetone was added to the warm agar culture so as 
to give an emulsion of known concentration. It was 
found necessary to evaporate the bulk of the acetone, 
since experiments demonstrated that it is highly toxic 
to Physarella. The experiment was also tried of 
growing Physarella upon plates dusted with dry DDT 
to the extent of about 40 mgs per sq. em. of surface. 
The measure of growth was the time required for a 
1 sq. em. plasmodial transplant to cover the entire 
plate of 63.58 sq. ems. 

Results are given in Table 1. These results indicate 
that: (1) Physarella grows as rapidly upon treated 


TABLE 1 
EFFECT OF DDT ON PHYSARELLA 


Quantity DDT Average rate of 


Growth 1 sq. cm. to 


No. of Treatment 


tests mgs/ml 63.58 sq. cms. 

4 In acetone 105.0 30 hours 

4 “ 52.5 32 

4 26.2 82 

4 138.1 29 “ 

4 3.2 27 “ 

4 1.6 32 

4 Dry DDT on 
surface 40.0 50 

3 Untreated ry 
controls 82 


agar as upon that which is untreated, and (2) there 
is no correlation between rate of growth and the con- 
centration of DDT. There was some indication that 
dry DDT delays growth, probably for mechanical 
reasons, but, on the other hand, it was interesting to 
note that subsequently the growing plasmodium com- 
pletely covered the layer of dry powder. Likewise, 
subsequent growth upon the cultures composed of 
DDT emulsion was as vigorous as upon untreated 


1 Jour, Coune. Sci. Indust. Res. Australia, 17, (4): 289- 
290, 1944, 
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cultures. Evidently DDT has no very pronounced 


effect upon Physarella oblonga. 


For purposes of comparison the effects of sodium 
monofluoracetate were considered. This substance is 
readily soluble in water and probably, like the salts 
of iodo-acetic acid, acts as an enzyme inhibitor. In 
any case its effect upon Physarella is pronounced. 
On cultures containing respectively 12.0, 10.5, 9.0, 
7.5 and 6.0 mgs/ml, plasmodia developed and sur- 
vived at least a week. On cultures containing only 
0.75 mgs /ml of monofluoracetate, Physarella did fairly 
well. In no case, however, did the plasmodium spread 
characteristically over the plate. Instead it wandered 
about, the “posterior” portion dying out as the oppo- 
site margin advanced. The results, in this case, sug- 
gest antagonistic effects between the nutrients and 
toxic substance. 


Cyrit E. ABBorr 
WASHINGTON, D. C. 


RELATIONSHIP BETWEEN PATHOGENI- 
CITY AND pH TOLERANCE OF 
MICROORGANISMS 


AccorDING to hypotheses of Leise and James,’ 
pathogenicity of bacteria and fungi seems to be re- 
lated to tolerance for different degrees of pH; it may 
be possible to differentiate pathogenic from non- 
pathogenic microorganisms by growth in alkaline 
broth, and it may be possible to change a virulent 
microorganism into an avirulent one by an anti- 
tryptic agent. While these possibilities may apply to 
certain bacteria which the authors studied, they do 
not apply to all. For example, the pathogenic vari- 
ant form of Micrococcus tetragenus? grew better in 
acid medium. The tolerance of other variant forms 
of the same strain varied in regard to pH, tempera- 
ture, atmosphere and other cireumstances. Changing 
a favorable environment for one variant of M. tetra- 
genus to one unfavorable to it did not necessarily 
direct variation toward the form best suited to the 
changed eonditions. Variants seemed to appear by 
chance, and if a variant appeared which found the 
new environment favorable, life of the strain was 
continued. 


Hosart A. REIMANN 
JEFFERSON HOSPITAL, 
PHILADELPHIA 


SLEEVE STOPPERS IN CLOSED SYSTEMS 


WE would like to attest the value of a serum bottle 
stopper and hypodermic syringe for the addition and 


1J. M. Leise and L. H. James, Science, 101: 437-438, 
1945. 
2H. A. Reimann, Jour. Bact., 33: 513-523, 1937. 
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removal of solutions or gases in a closed system, as 
described in a recent issue of Scrence.1 The device 
was incorporated in a simple gasometrie pipette for 
the analysis of respiratory gases which has been in 
use in our laboratory for the past two years and has 
proved highly satisfactory. This adaptation of a 
serum bottle stopper was first suggested to me by 
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Lieutenant Colonel F. G. Hall, while working at the 
Aero-Medical Laboratory at Wright Field. The 
pipette assembly was described in the Journal of the 
Elisha Mitchell Scientific Society.’ 


_F. H. McCutcuron 
Nor?tH CAROLINA STATE COLLEGE, 
RALEIGH, N. C. 


SOCIETIES AND MEETINGS 


ANNUAL MEETING OF THE ROYAL 
SOCIETY OF CANADA 

THE meeting of the Royal Society of Canada for 
1945 was held at Queen’s University, Kingston, from 
May 20 to May 23, under the chairmanship of the 
president, J. K. Robertson, professor of physics at 
Queen’s University. In the scientific sections, one 
hundred and four fellows and half as many guests 
were in attendance. 

New fellows were presented at the first general 
meeting, including the following in the scientific 
sections : 

Section III (Chemical, Mathematical and Physical Sci- 
ences): R. Brauer, E. W. Hewson, O. J. Walker. 

Section IV (Geological Sciences): V. J. Okulitch, J. E, 
Thomson, H. V. Warren. 

Section V (Biological Sciences): E. W. Crampton, J. 
Labarre, W. Leach, C. A. Mitchell, A. W. H. Needler, 
D. Y. Solandt. 


Besides sectional and business meetings, there were 
two largely attended evening meetings. On the eve- 
ning of May 21, the society’s medals were presented. 
Professor R. B. Thomson, of the University of 
Toronto, received the Flavelle Medal as a tribute to 
his work on the comparative anatomy and physiology 
of plants. The Henry Marshal Tory Medal was pre- 
sented to Professor Otto Maass, of McGill University, 
who was hailed as a man possessed of experimental 
skill and scientific imagination, with a fondness for 
hazardous experiment. Professor Maass is assistant 
to the president of the National Research Council, 
director of chemical warfare and smoke for the De- 
partment of National Defence, and has played a lead- 
ing role in planning chemical research in Canada since 
the outbreak of the war. The Willet G. Miller Medal 
was given to Dr. M. E. Wilson, who, conspicuous 
among Precambrian geologists of the world, has done 
much in Canada in guiding, prospecting and encour- 
aging mining. The Lorne Pierce Medal was awarded 
to L’Abbé Felix Antoine Savard, of Laval University, 
and the Tyrell Medal to Professor F. Landon, of the 
University of Western Ontario. 

After the presentation of medals, Professor J. K. 
Robertson delivered his presidential address on the 


1F. B. Senn, ScIENcE, 101: 392, 1945. 


subject, “Continuity and Discontinuity.” The paper 
was divided into two parts, a discussion of the prog- 
ress of philosophical opinion down to the eighteenth 
century, followed by an assessment of the emergence 
of the two conceptions and their development by 
physicists up to the present day. Recognizing that 
“present-day physics continues to demonstrate the 
interplay of continuity and discontinuity,” he con- 
cludes that “the modern physicist no longer accepts 
a materialistic philosophy and no longer assumes that, 
as time goes on, he will learn more and more about 
the ultimate details of a real objective world. His 
advances have shown him that measurements and ob- 
servations can not give him exact knowledge beyond 
a certain stage, and hence, for him, what is beyond 
has no meaning. His aim now is the more modest 
one of describing facts and observations in terms of 
correlating laws, which in the last analysis can be ex- 


_ pressed accurately only by mathematical symbols.” 


On the evening of May 22, following a compli- 
mentary dinner given by the mayor and City Council 
of Kingston, a popular lecture, “Biological Control 
of Insect and Plant Pests,” was given by Dr. W. R. 
Thompson, F.R.S., Imperial Parasite Service, Belle- 
ville, Ontario. This paper so impressed the fellows 
that a resolution was passed at a general meeting next 
day, expressing to the Imperial Institute of Ento- 
mology its appreciation of the work done in Canada 
during the war, and asking that arrangements be 
made for its continuation. 

In Section I, twenty-one papers were presented on 
subjects of historical or literary interest in French 
Canada. 

In Section II, the presidential address by Professor 
W. H. Alexander was a provocative discussion of 
some obvious incompatibilities of temperament as be- 
tween the ideals of a genuine education and the spirit 
of the ultrademocratie state as suggested by Plato’s 
Apology to Socrates. Papers were read in the fields 
of literature, philosophy, history and the social sci- 
ences. Anthropology and archeology were repre- 
sented by papers on “The Distribution of Rubbed 
Slate Instruments in Eastern Canada” by Dr. Douglas 
Leechman, and by the myth of “Bear Mother” by Dr. 


259: 201-204, 1943. 
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Marius Barbeau. A timely paper was presented by 
Professor R. Flenley, “The Results of the Reforma- 
tion in Germany.” 

In Section III (chemical, mathematical and phys- 
ical sciences) the most important feature of the meet- 
ing was a symposium on “The Dimensions of the 
Galaxy.” This subject was first treated very ably 
by Dr. Helen Sawyer Hogg from the standpoint of 
the observations on globular clusters. Dr. C. 8. Beals 
dealt with the obscuring matter between the stars and 
its influence on estimates of galactic dimensions. 
These papers led up to the presidential address by 
Dr. J. A. Pearee, of the Dominion Astrophysical Ob- 
servatory, entitled “The Dimensions of the Galaxy as 
Derived from Studies of Galactic Rotation,” in which 
he reviewed the history of the subject from the time 
of Herschel to the most recent estimates. 

Thirty-five other papers were presented to the sec- 
A notable series of ten chemical 
papers was presented by Professor Paul E. Gagnon, 
of Laval University, Quebec, ranging from the syn- 
thesis of amino acids to the technology of charcoal, 
and exhibiting the great activity in chemistry at that 
institution. Professor William Ure, of the Univer- 


| sity of British Columbia, described the mechanism of 


the “flotation process” of concentrating ores, showing 


) the necessity of a water-repellent layer on the surface 


of the mineral. Professor J. K. Robertson, Queen’s 
University, deseribed the effect of high-frequency dis- 
charges in producing patterns in thin layers of metal 
placed in the discharge tube. Five meteorological 
papers were read by members of the staff of the 
Meteorological Service of Canada, including a new 
theory of the mechanism of the “Chinook” wind (the 
warm dry wind which frequently descends the eastern 


+ slope of the Rocky Mountains in Alberta) by D. H. 


Smith and C. E. Thompson. 
Nineteen papers were presented to Section IV. In 
the presidential address, Dr. J. S. DeLury gave an 


» outline of a hypothesis to explain crustal movements. 


| of 450 miles or more. 
| and as lava when it reaches the surface, is formed in 


In his opinion, the earth’s crust is strong to a depth 
Liquid rock, known as magma 


| shallow levels by frictional heat generated in crustal 


| movements, and is not inherited from a primitive 


molten earth. These movements are due to failure 
in the erust eaused by thermal contraction followed 
by a very protracted process of collapse. 

Dr. A. W. Jolliffe presented evidence that geolog- 


) ically the northwestern part of the Canadian Shield 


may be divided into four subprovinees. From north 
to south these are: (1) Great Bear—characterized by 
Proterozoic formations, north-east faulting with right- 
hand displacements, and U-Ag-Co-Ni-Cu mineraliza- 
tion; (2) Yellowknife—characterized by Archaean 
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formations, north to north-west faulting with left- 
hand displacements, and Au mineralizations; (3) East 
Arm—characterized by chiefly Proterozoic formations, 
north-east faulting, and Cu-Co-Ni-Au mineralization ; 
and (4) Taltson—by both Proterozoic and Archaean 
formations, north to north-west faulting, and Ag-Pb- 
Au mineralization. 

Dr. T. L. Tanton offered a theory, based on a study 
of conchilites and the work of W. D. Francis, indi- 
eating the steps whereby non-living matter evolved 
into semi-living organisms that provided the eatalyzer 
for the synthesis of protein and the conditions that 
induced the evolution of primeval forms of life. 

Dr. M. L. Keith deseribed brucite deposits in the 
Rutherglen District, Ontario. Franco Rasetti re- 
ported the discovery of Middle Cambrian fossils in 
the Gaspé, the first reeorded in the Province of 
Quebee. Dr. R. F. Legget deseribed the geology of 
the “Shipshaw” area on the Saguenay River, and re- 
ported finding wood and other organic matter im- 
bedded in the clay. Peter Ginn described an ultra- 
basie rock near Lochalsh, Ontario. 

Dr. Robert Newton, president of Section V, in dis- 
cussing “The Northern Limits of Wheat Production,” 
pointed out that wheat production in Canada is 
mainly confined to the southern plains region of the 
Prairie Provinces. Its possible northward extension 
concerns not only the potential world food supply, 
but also the feasibility of northern settlement. The 
longer summer days of northern latitudes are favor- 
able to growth, but their value is reduced by asso- 
ciation with lower temperatures. Rainfall is another 
important modifying factor. Moreover, the milling 
and baking quality of northern wheat is generally 
inferior. This may not destroy its usefulness as a 
local food resource, but makes it unsuitable as an 
article of commerce. 

Professor R. B. Thomson, the Flavelle Medal win- 
ner, presented an invitation paper entitled, “Food 
Supply and Budding or Twinning Embryogeny.” 
Professor. Thomson believes that the view that the 
asexual type of embryo initiation involved in budding 
or twinning embryogeny is due to recent mutation, is 
not supported by sufficient evidence, whereas that for 
its being an innate or constitutional potentiality is 
satisfactory. The expression of this potentiality, how- 
ever, is generally kept under control as indicated by 
the prevalence of simple embryogeny (one embryo 
from one zygote) in the main lines of evolutionary 
advance. Thus the problem of accounting for the 
sporadic occurrence of budding or twinning at differ- 
ent levels in such advance is concerned with the elimi- 
nation of established control. 

This has been effected in animals by various phys- 
ical and chemical experimental procedures. Up to the 
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present, however, little attention has been given to the 
influence of food supply, and some experimental and 
other evidence, particularly the effect of excess nutri- 
tion on the production of a free nuclear stage in 
embryos normally undergoing simple embryogeny, in- 
dicates the importance of giving more attention to the 
possibly broader significance of this factor. 

Dr. W. H. Cook, director of the Division of Ap- 
plied Biology of the National Research Council, dis- 
eussed some of the war research projects of the coun- 
eil under the title “Some Wartime Food and Supply 
Problems.” Under war conditions the main problem 
in feeding civilian or service personnel is that of 
transport and distribution, complicated by the perish- 
ability of many foodstuffs. To meet the emergency, 
facilities had to be improvised to preserve the product, 
or alternatively the foodstuffs themselves had to be 
rendered less perishable. The dehydration of food- 
stuffs rich in proteins and fats was diseussed in rela- 
tion to the measurement and maintenance of quality 
and the type of deterioration that occurs. 

Several new chemicals required by war industry can 
be provided by the fermentation of starch. Reference 


SCIENTIFIC BOOKS 


CLIMATE AND HUMAN HEALTH 


Climate and the Energy of Nations. By 8. F. MarxK- 
HAM. x+236 pp. Illustrated. Oxford University 
Press. 1944. $3.50. 


THE relation of climate to the incidence of infection 
has attracted interest for a long time, but only re- 
cently has the effeet of climate on individual fitness 
received much scientific study. This has resulted to 
a large extent from the difficulties experienced in 
maintaining full efficiency in troops exposed to ex- 
treme climatic conditions. Consequently, laboratories 
have been set up for the wartime study of such 
problems in Germany, Russia, Canada, England and 
on a particularly large and elaborate scale in this 
country. A large number of trained personnel exist, 
and it would be a misfortune if their experience 
ceases to be utilized for the public good after the 
war. 

The main object of this note is to draw attention 
to a recent work by S. F. Markham (an English 
Member of Parliament) entitled “Climate and the 
Energy of Nations” (Oxford Press, 1944). This 
book traces the spread of civilization in relation to 
climate, reviewing history with emphasis on the effects 
of developments in housing, heating of houses, chim- 
neys, glazed windows, central heating and adequate 
lighting on the spread of culture to more northern 
climates, where cold and the long winter nights would 
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was made to the bacterial fermentation yielding 
2,3-butanediol, a material readily converted to buta- 
diene and other chemicals. 
Thirty-eight other papers on various phases of bio. 
logical and medical sciences made up the program of 
Section V. These included an important communica. 
tion by Dr. B. P. Babkin, describing the interference 
of quinine bisulphate with cholinergic mechanisms jn 
the heart and stomach of the dog, and a demonstra- 
tion by Dr. C. C. Macklin that venule capacity in the 
lung is increased on inspiration. 
Officers for 1945-46 were elected as follows: Presi- 
dent, Professor E. 8. Moore, University of Toronto; 
Vice-president, Professor H. A. Innis, University of 
Toronto; President, Section I, Dr. S. Marion, Ottawa; 
President, Section II, Professor D. C. Harvey, Dal- 
housie University, Halifax; President, Section III, 
Professor C. T. Sullivan, MeGill University; Presi- 
dent, Section IV, Dr. B. R. MeKay, Ottawa; Presi- 
dent, Section V, Dr. B. P. Babkin, MeGill University. 
G. H. Errrncer 

QUEEN ’s UNIVERSITY, 
KINGSTON, ONT., CAN. 


otherwise have hindered development. The ideas ad- 
vanced stem from those of Professor Ellsworth Hunt- 
ington and are presented in a popular manner. 
While the author’s technical knowledge is open to 
criticism, so that an abstractor for Biological Ab- 
stracts reviewed the book with little sympathy, the 
author sees the problems clearly in broad outlines | 
and presents a point of view, which is of considerable 
public interest. He maintains that men developing 
under good conditions will outstrip those living under 
greater handicaps, and that such environmental fac- 
tors are more important than minor genetie differences 
between racial strains. Considering how great are 
the obstacles to book work imposed by long periods 
of cold and darkness, biologists are apt to agree with 
him. If the thermal regulation of houses were limited 
to heating as it has been in the past, one would expect 
the main centers of civilization to snift more and 
more to colder climates. If we were able to under- 
stand fully the factors concerned, better conditions 
should be obtained in regulated houses than are found 
in any natural climate. Mr. Markham presents evi- 
dence that high levels of intelligence are more preva- 
lent in areas where extreme climatic conditions are 
rare. He argues that such intelligence levels are 
demonstrated in high standards of public health, of 
foreign trade and national wealth. The relationship 
of such factors to external climate, if established, are 
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: ¢ importance not only to scientists but also to states- 
Men and financiers. ‘There is probably a basis of 
“th and, if so, in the future such developments are 
Hxely to be more or less controllable by proper use 
i air-conditioning and to depend less and less on 
external climate. 

/) Tropical areas now provide an interesting field for 
ESidy, for the efficiency of control of eold conditions 
™ already highly developed. On the other hand, little 
i »s been done to obtain practical methods for the 
pplication of air-conditioning under the heavy heat 
[ bads and on the enormous scale that would be needed 
> modify life in the tropics. Yet these areas con- 
in enormous undeveloped sources of wealth, and 
q would be foolish to assume that control can not 
Gpssibly be attained. There is little doubt that highly 
Mpulated areas such as India will not be able to 
@upete in the industrial field with areas in which 
fe climate is more favorable, without the use of 
@reated labor, unless the factories are air-conditioned. 
BH is also very probable that the output of a factory 
Mig such a climate would be still more affected benefi- 
¢ ally, if the living quarters of the workers could be 
Woled. If choice had to be made between cooling a 
actory or living quarters, the latter is probably the 
fore important. Such projects are at. present not 
| en under consideration and might involve changes 
eal. the housing and living conditions of whole nations 
aner, the tropics, since cooling could be more efficiently 
nt tained in large buildings. 

Ab- Not only should air-conditioning be considered for 
dustrialized areas, it may also prove of value to 


3 ad- 


“Agi riculture. Thus in Brisbane recently 25,000 chick- 
aa | @s died in a single unusually hot day from heat 
. |eeroke. This accident led to experimental work in 
ping ie University of Queensland under Professor D. H. 
inder © Lee, with the result that limits of tolerance and 
fac- thods of control (by spraying) are now available. 
ences Bike difficulties of obtaining a good yield of milk 
pine m1 cattle in the tropies is well known, but, surpris- 
riods itly enough, it is claimed that air-conditioning of a 
with Milking barn will more than pay for itself by increas- 
nited f this yield. Also much work in cross-breeding is 
xpect i@uired to determine the best strains of cattle and 
and Tiber animals for life in the tropies. 
nder- Bt would appear that innumerable fields for study 
ee Sst, and that the effects of changes in temperature 
ie fn for part of the day are not readily predictable. 
 evi- 


Mm know little about the agricultural problems, we 


revi Mifow almost nothing about the human side. We have 
> ate Gi@ information as to the effect on man of living con- 
fy are Mucusly in eooled houses for generations in areas 
h, ot Mh a hot external climate. 

nship Bt is not improbable that cooled houses in a tropical 
1, are Miliate, if used consistently for one generation, 
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might modify the whole character of a population. It 
would certainly not be wise to rely for such informa- 


.tion on chance observations, when large-scale experi- 


ments could be carried out much more accurately, 
more cheaply in the long run and probably with the 
approval of those used as subjects. Such experiments 
involve mental activity and should be made on man. 
Data of this type might be expensive to obtain but 
should pay dividends, possibly very large dividends. 
All the world would be served, the tropical countries 
through the more rapid development that would be 


' possible when the facts were known, and countries 


in more temperate zones by demands on their supplies 
of mechanical equipment. International cooperation, 
whether on a limited seale as through the Pan Ameri- 
can Union, or preferably on a broader basis, should 
expedite progress. 

These future possibilities are only hinted at by 
Markham. Prophecies as to the future are left to 
the reader. However, if people with imagination read 
Markham’s speculations as regards the past and make 
efforts to speculate as regards the future, it is to be 
expected that some extremely valuable experiments 
may materialize. 

H. C. Bazert 

UNIVERSITY OF PENNSYLVANIA 


AMINO ACIDS AND PROTEINS 


Outline of the Amino Acids and Proteins. Melville 
Sahyun, editor. 251 pages. New York, N. Y.: 
Reinhold Publishing Corp. 1944. $4.00. 


Amone the major problems in the organic chemis- 
try of natural products, that attracting the keenest 
interest of investigators is the constitution of pro- 
teins: As a consequence, much is currently being 
printed in the technical journals concerning the 
chemistry of the amino acids and several publishers 
of scientific books have recently issued text-books on 
the subject. 

The stated purpose of the volume under review is 
“to outline in a simple and readable manner the 
essentials of the chemistry and biochemistry of amino 
acids and proteins.” This it attempts to do in a 
group of essays by more than a dozen experts; as 
is unfortunately too frequent in such collections, in- 
sufficient effort appears to have been made to co- 
ordinate the subject-matter and to maintain a logical 
balance between the individual chapters. Moreover, 
several of these essays labor under deficiencies of 
structural equilibrium within themselves. In the 
opening chapter, discursive accounts of investigations 
which led to the characterization of individual amino 
acids are interspersed with passages intelligible only 
to the expert. How much information could be ex- 
tracted from the bare remark that the first synthesis 
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of glutamic acid was accomplished with levulinic acid 
as starting material? In the account of Hedin’s pro- 
cedure for the isolation of histidine, no reference is 
made to the fact that the silver salt is precipitated 
in one of the steps, nor are the conditions of this 
precipitation indicated. And an uninformed reader 
could gain little from the statement that Harington, 
in his work on thyroxine, “subjected his crystalline 
product to dismutation and identified each fraction.” 

The story of the discovery of tryptophane is mis- 
leading in one respect, apparently owing to the mis- 
interpretation of a passage, paraphrased from a re- 
view article by Vickery and Schmitt, to the effect 
that as a result of Kiihne’s researches “indole and 
tryptophane very early became associated with each 
other.” The identification of indole as a product of 
the putrefaction of proteins was accomplished by 
Nenceki, and not by Kiihne. 

In the second chapter, on proteins, accuracy and 
lucidity are too often sacrificed to impressiveness of 
utterance. For example, it is here stated that “Those 
substances that are contained in or produced by bae- 
teria and that engender the production of specific 
immune bodies are likewise proteins”; the reader has 
to traverse more than 100 pages before encountering 
the more correct statement that “many antigens are 
proteins and most proteins are antigens.” In the 
discussion of amino acids as dipolar ions an unsus- 
pecting student would have difficulty in interpreting 
the dissociation curves (p. 70) in which zero per- 
centage dissociation is attributed to amino acids in the 
intermediate zones of pH. 

On the other hand, the third chapter, on protein 
structure, is an admirable exposition of a difficult 
subject; clearly expressed, logical and well balanced. 

Chapter IV, on the hydrolysis of proteins, abounds 
in detailed, but poorly integrated, information. It 
also contains obscure passages such as “Some hydro- 
ehlorie acid is lost during boiling. Alkalies .. . ab- 
sorb carbon dioxide .... Therefore, if one wishes 
to perform accurate hydrolysis and be in a position 
to duplicate his own results, it is necessary to express 
the concentration of acids and alkalies in terms of 
normality,” and is not free of errors like “. .. the 

a-amino N 


” 
ratio total N is 100. 


The fifth chapter, on the synthesis and isolation of 
certain amino acids, is more elaborate in treatment 
than the third, but equally meritorious.. It is ob- 
viously addressed to advanced students, and shows 
eare in the aeccentuation of principles and the avoid- 
ance of unessential detail. 

In the next chapter, on methods of analysis for 
amino acids and proteins, the treatment in some, but 
not all, sections approaches that of a manual of 
analysis; the information here supplied could be of 
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practical value only in conjunction with that obtaip, 
able from a standard work like that of Hawk ay) 
Bergeim. This chapter concludes with a very brig 
statement, without theoretical explanation, of ty 
electrophoretic procedure of Tiselius for the separ, 
tion of plasma proteins, a section on “protein ley¢ 
in health and disease” and some semi-detailed accoun, 
of analytical methods for the determination of seri 
proteins. 

An excellent, though brief, review of the role ¢ 
amino acids in immunochemistry, addressed to th 
trained biochemist, is followed by an equally author. 
tative essay on amino acids in detoxication, the sub. 
ject-matter for which is carefully selected, informatiy spec 
and thoughtfully discussed. The organic chemist wi 
accept with some reserve the inferences drawn fro, 0bttu< 
the results of physiological balance experiments 
which are often open to more than one interpretation, 
The biochemist sometimes yields, for the sake of sin 
plicity, to the temptation to ascribe only one of ser. Fow 


Bush 


eral possible courses to a series of metabolic conve. 
sions. For example, it is here unequivocally state Scient 
that in the formation of a mercapturic acid the B spe im 


acetylation takes place subsequently to the combin-f yyt 


tion of the aromatic group with the sulfur atou, Ros 
This is no doubt probable, but has not been proved poe 

The chapters on the metabolism of proteins ani P. I 
amino acids and on the intermediary metabolism ¢ of . 
individual amino acids are among the best in the bovi, Pen 
and will well repay study by biochemist and organifRy NC 


chemist alike. The very short account of nitrogeaf’ Scient 
equilibrium and the biological value of proteins servafiy 
as a stimulating introduction to the subject of thi 5. 
final chapter, amino acids and proteins in nutritio, 
the presentation of which is conscientious but rathe 
lacking in chemical imagination. This failing is per T] 
haps attributable to the magnitude of the load of pub 
lished matter which the review has to bear. 

An appendix contains a list of titles of U. 
patents issued on amino acids and related orga 
compounds. ks 

Hans T. 
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